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ABSTRACT 
This report present8 four year averages of monthly mean Northern Hemisphere 
general circulation statistics for the period from 1 Deo~mber 1978 through 30 
November 1982. Complltations st<lrt \vith daily maps of temperature for 18 
pre..,sure levels between 1000 and 0.4 'nb that W'ere supplied by NOAA/rmC. Geo-
potential height dnd geo.;;trophic wincI ,He con..,tructed usinp, the hydrostatic 
and geostrophic formulae. Fields rre'iented in thi.., report are . '.Onally 
averaged temper-ltllre, mean zonal wind, and amplitude and phase of the 
planetary waves in geopotential height with 7.onal wavenumbers 1-3. The 
northward fluxes of heat and ea'itward momentum by the standing and transient 
eddies along with their wavenumber decomposition and Eli'lssen-Palm flux 
propagation vectors dnd divergences by the standing and transient eddies along 
with their wavenumber decomposition are also given. Large annual and inter-
annual variations are foun.d in each quantity especially in the strdtosphere in 
dccord-lnce with the changes in the planet-lry Wdve activity. The results are 
shown both in graphic and tabular form. 
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1. INTRODUCTION 
Since the early 1970's, the emphasis on stratospheric rec:;earch has 
increased considerably. TIlis hac:; been stimulated largely by concerns about 
the possible depletion of stratospheric ozone due to anthropogenic influencec:;. 
Several general circulation models which were originally developed for 
tropospheric studies have now been eKtended to cover the entire stratosphere 
and even in some cases the mesosphere (see for example, Schlesinger and Hintz, 
1979; Fels et al., 1980; Rind et al., 1984). Iq addition, a great number of 
simplified models, either three-ciimenc:;iondl or two-dimensional, have been 
developed to investigate c:;tratospheric circulations and the associated 
transports of trace constituentc:; (->ee for example, Holton and 'i-lehrbein, 1980; 
Hunt, 1981; Lordi et al., 1980; Cunnold et al., 1980; Harwood, 1980; Butchart 
et al., 1982; Apruzec:;e et al., 1982; O'Neill et al., 1982; Rood and Schoeberl, 
1983a,b; Schneider and Geller, 1984). Of course, observations are needed to 
validate these models and confirm or deny theoretical hypotheses. The 
publication by Dort and Rasmuc:;c:;on (1971), entitled "Atmospheric Circulation 
Statistics," has been used elCtensively for this purpoc:;e mainly for the 
troposphere. Material included ill thi'll publication covers the period from May 
1958 through April 1963 at the prec:;sure levels from the surface to 50 mb. 
Recently, Dort (1983) extended the period of these statistics to 1973. 
However, both publications included only conventional data from the surface up 
to the 50 mb pressure level (about 21 km). In recent years, several 
meteorological satellite instruments which were designed to provide global 
distributions of stratospheric variables on a daily basis have led to the 
production of valuable data sets. It should be possible to produce 
stratospheric general circulation statistics which will be very useful to 
stratospheric rei>earchers. The main purpose of this publication is to serve 
1 
as a convenient source for those who want to obtain a quick look at the mean 
state of the stratosphere as well as deviations from this mean state and want 
to use the statistic'3 for comparisons with model result'3. All of the figures 
and the tables in thiq report dre directly reproduced from computer output. 
NCAR graphics software was used for this purpoqe. 
2. DATA AND ANALYSIS PROCEDURES 
The basic data '3et for this report consists of four years (1 December 
1978 through 30 November 1982) of Northern Hemispheric temperature and 
geopotential height data provided by the National i1eteorological Center (NMC) 
at 18 pressure levels (1000, 850, 700, 500, 400, 300, 250, 200, 150, 100, 70, 
50, 30, 10, 5, 2, 1, 0.4 mb) taken daily at 12:00 GMT. Below 10 mb the 
temperatures iNere derived from rawinsonde data and above that level the 
measurements were made by the succession of operational satellite '3ounding 
systems, namely Vertical Temperature Profiles Radiometer (VTPR) on NOAA 5, 
Stratospheric Sounding Unit (SSU) on Tiros-N and NOAA 6 and the Tiros 
Operational Vertical Sounder (TOVS) system on NOAA 6 and NOAA 7. Details of 
the data analysis techniques can be found in paper'3 by Gelman and Nagatani 
(1977) and Finger et a1. (1965). The satellite temperatures at 5, 2, 1 and 
0.4 mb were checked against rocket soundings at 12 rocket qtations, and 
temperature corrections were calculated by Gelman et a1. (1982). These 
temperature corrections give a consistency in the four-year period during 
which there have been continual changes in both measurement systems and 
analY'3is procedureq. The original data get was prepared by NMC on a 6Sx65 
hemispheric octagonal grid. The temperatures were interpolated onto a 2.SoxSo 
2 
latitude-longitude grid using a double linear interpolation scheme. Then the 
temperature fields lIlere corrected using the rocket statistics for the period 
betllleen 24 September 1978 and 1 September 1981 ("lee Geller et al., 1983). 
The quality of the data has been recently reviel-Ted by Rodgers (1984) IIl!-tO 
compared the temperature and thickness betllleen rocketsondes, lidar and 
satellite sounders. He indicated that the data precisions increase from about 
70 K to SOK w1th the implementation of the SSU on Tiros-N and that the 
comparison against other analyses are quite reasonable up to about 1 mb. At 
the 0.4 mb level a significant loss of information occurs and at ~igh 
latitudes the regression coefficients become more uncertain due to loss of 
rocket stations such that care must be exercised in the interpretation of the 
data at these locations. 
The pressure heights above 1000 mb were recomputed from the corrected 
temper.:ltllre data set using the hydrostatic equation together with the 1000 mb 
heights as lower boundary values in order to ensure vertical consistency of 
these two variables. 2,)11<11 and meridional wind components were calculated 
geostro-phically at each grid point between lOON and RSoN. The samf~ 
procedures were applied to each of the 18 pressure levels and then a 
meridional latitude-height cross section was constructed. Variables of height 
and temperature were Fourier analyzed around latitude circles to obtain the 
wave components. 
The zonally averaged values of the monthly mean temperatures and 
geostrophic zonal winds as well as the eddy heat and momentum transports 
associated with these winds were calculated for each month. The eddy fluxes 
were partitioned into standing and transient parts using the same convention 
as Oort and Rasmusson (1971). The eddy heat and momentum transports were used 
to evaluate the Eliassen-Palm flux and the flux divergences in the same manner 
3 
as Edmon et a1. (1980) (see also Dunkerton et a1., 1981). The total quanti-
ties were separated into standing and transient eddy contributions as well as 
decomposed into wave number components. 
Before proeeeding with the results sections of this paper, we will first 
remark on the vertical scale used in our presentation. To each figure we 
indicate both pressure (p) and the pressure scale heights defined as 
z= tn (Po/P) where Po = 1000 mb). Figure 1 sho\>1s how z values correspond to 
altitudes in pressure and approximately in height units. The geometric 
altitude variation wjth pressure has been taken from the 1976 U.S. Standard 
Atmosphere (NOAA, 1976). 
3. RESULTS 
3.1 Zonally Averaged Temperatures 
Figure 2 shows the four year mean values of the zonally averaged tempera-
ture ["T] for the twelve calendar months. The follo\V'ing points are seen in 
these temperature cross sections. 
(a) The temperature of the polar upper stratosphere at about z=6.9 or 48 
km is maximum (about 283 K) in June and July and minimum (about 242 K) in 
October-December. The lower stratosphere polar region is coldest (about 198 
K) in January at about z=3.S or 24 km. Based on one year (1970/71) SCR 
(Selective Chopper Radiometer) data, Barnett (1974) reported that the monthly 
mean temperature at 2 mb (~43 km) and 800 N latitude is the highest (274.4 ~) 
in 7 June - 7 July and lowest (233.5 K) in 6 November - 6 December. Our 
temperatures at the same location give the highest value of 275.8 K in June 
and lowest reading of 230.6 K in November, which are close to his. 
(b) The tropical tropopause temperature is lowest (about 196 K) in 
January and February, and highest (about 203 K) ~n July and August. 
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(c) Generally speaking, between z=3.6 and 5.7 or 25 and 40 km, tempera-
ture decreases poleward from Janudry through April. In May the North-South 
temperature gradient becomes almost flat. In the months of June, July, and 
August the North-South temperature gradient is reversed from that during the 
January-April period with temperatures increasing toward the pole. During the 
period September until December, temperature decreases again toward the North 
Pole. The North-South temperature gradient is strongeqt in December. These 
features are reflected in the mean zonal wind patterns shown in Figure 6, as 
is required by the thermal wind relation. 
(d) In the winter (December, January and February) lower gtratosphere 
temperature increases with latitude to about SOON, then decreases poleward. 
(e) In February the polar cold region near z=3 (~21 km) is somewhat 
lower in altitude but higher in absolute temperature when compared with other 
winter months (December or January). Also in this month the polar upper 
stratosphere is relatively warm. 
Fig. 3a presents a time-latitude section of the zonally-averaged monthly 
mean temperature at 0.4 mb. Regions of temperature lower than 255 K and 
higher than 265 K are shaded. The major points are: (a) the annual cycle is 
more pronounced in high latitudes than that in low latitudes. (b) the 
amplitudes (the difference between the highest and the lowest temperature in a 
year) at 85 0 N latitude are 32.6, 24 K, 2l.2 K and 26.2 K for the years* 1, 2, 
3 and 4, respectively. Thus, the largest interannual difference in annual 
temperature range is about 11 K. (c) the size of the higher or lower tempera-
ture area varies from year to year. For example, the area encloged by the 265 
K isotherm extends through more months in year 2, but extends southward to the 
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Equator in year 4. The region enclosed by the 255 K isotherm covers the north 
pole in years 1, 3 and 4, but shifts southward with its center location at 
about 600 N latitude in year 2. 
Fig. 3b shows a time-height section of the zonally-averaged monthly mean 
temperature at 750 N latitude. Regions of temperature lower than 220 K and 
higher than 260 K are ~haded. We see that during the 4-year period the 
amplitude of the annual temperature variation ranges from 35.6 K to 39.4 K at 
z=6.9 (1mb) from 25.6 K to 35.7 K at z=3.5 (30 mb) and from 22 K to 24.7 K at 
z=O (1000 mb). 
Plots at other pressure levels and latitudes have also been examined (not 
shown). The results generally indicate that the large interannual variations 
are in the regions of high latitude upper and lower scratosphere, and middle 
latitude upper stratosphere, especially in winter. 
In order to examine the temperature changes in more detail, the zonally-
averaged daily temperature at 1 mb is plotted against latitude for the four 
year period (see Figure 5). The major points may be noted below. 
(a) Temperature in the polar region fluctuates rapidly during the winter 
season, but remains relatively steady in summer, reflecting the presence or 
absence of planetary scale waves. In general, April is the transition month 
when the stratospheric temperature rises sharply from cold winter to warm 
summer. On the other hand, September marks the beginning of a sharp decline 
in temperature leading towards winter conditions. 
(b) The major wavenumber 2 warming in February 1979 (e.g. Quiroz, 1979) 
and the wavenumber 1 warming in February 1980 (e.g. Palmer, 1981) were seen 
* years 1, 2, 3 and 4 represent the periods of December 1978-November 1979, 
December 1979-November 1980, December 1980-November i981, and December 1981-
November 1982, respectively. 
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clearly in the diagrams. There were no major warmings during the winters of 
1980-81 and 1981-82. 
(c) There is a year-to-year variation in the time evolution of the 
temperature fields, although the general pattern looks similar year after 
year. This interannual variation can best be shown in the plots of the 
standard deviations of the zonally-averaged temperature in time, a([T]), 
presented in Figure 4. Note that the double peaks in the temperature 
deviation plots are caused by the rapid change of temperature during equinox 
seasons as pointed out by Barnett (1974). 
(d) In summer, the temperature increases monotonically from the equator 
to the pole, but during winter both the polar and tropic regions are 
relatively warmer than the middle latitudes (see Figure 5). 
3.2 Zonally Averaged Zonal Winds 
Figure 6 shows the 4-year averages of the monthly mean zonally averaged 
zonal wind [u] for January through December for the Northern Hemisphere 
between the latitudes lOoN and 8SoN. Regions of easterlies are shaded. The 
major features are noted below. 
(a) In the stratosphere the polar night jet acquires its maximum speed 
of more than 100 m/sec at about 400 N in December, and then begins to lose 
strength from January to February, to Harch, etc. April marks the transition 
month when the wind starts changing its direction from westerlies to 
easterlies. The easterlies reach their peak in July with a wind speed of more 
than 40 m/sec. Sept~mber marks an opposite transition month in the sense that 
the upper stratospheric winds become westerly again. 
(b) The westerly jet maximum at tropopause levels exhibits year-to-year 
variations on its speed and location. The wind has a maximum value of more 
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than 45 m/sec in February and 20 m/sec in July. The location of the jet 
maximum varies from about 27 0 N in February to about 4soN in August. 
The interannual variation of the zonally-averaged monthly mean zonal wind 
is portrayed by a time-series plot in Fig. 7, in which a time-latitude diagram 
of the 0.4 mb (Fig. 7a) and a time-height diagram at 400 N latitude (Fig 7b) 
are presented. Regions of negative values (i.e easterlies ) are shaded. The 
major points are noted below. 
(a) The maximum speed of the polar night jet at the 0.4 mb varies from 
91 m/sec to 141 m/qec in the four-year period. The location of the maximum 
wind is between about 330 N to 480 N latitude. It should be noted that the 
center of the polar night jet is in the mesosphere, beyond the limit of the 
present data coverage. 
(b) The maximum speed of summer easterlies at the 0.4 mb ranges from -34 
m/sec to -49 m/sec with the location of the maximum wind speed changing from 
about 300 N to 3soN latitude. A secondary peak of the easterlies appears at 
around ssoN in the years 1,2 and 4 but not in year 3. 
(c) From results plotted at other locations (not shown), we find that 
the maximum wind speeds of the tropospheric jet are 44.4 m/sec at 27 0 N for 
year 1, 51.5 m/sec at 290 N for year 2, 46.1 m/sec at 300 N for year 3, and 42.4 
m/qec at 27 0 N for year 4. Thus, the maximum interannual change of the maximum 
wind speed at the jet core is 9.1 m/sec with latitudinal shift of the jet 
center only about 3 degrees. 
Figure 8 shows the time-altitude section of the daily values of the mean 
zonal wind at 600 N for a four year period beginning 1 December 1978. These 
diagrams enable us to examine the detailed evolution of the zonal wind during 
the course of its annual march. The following points may be noted: 
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(a) Generally speaking, the winter stratospheric circulation is 
characterized by strong westerly winds which are replaced by easterlies during 
summer. The absolute magnitudes of the summer easterlies are less than those 
of winter westerlies. 
(b) The fluctuations of the wind speed are highest in winter in response 
to the upward penetration of the planetary waves from the troposphere into the 
stratosphere. 
(c) The year-to-year changes in the wind speed and the transition day 
from westerlies to easterlies are large. Let's examine the transition day 
(the zero-wind line) which represents the summer easterly circulation 
displacing the winter westerly circulation in the stratosphere. This day 
occurred approximately in the middle of April in the first two years (1978/79 
and 1979/80), but came earlier in late March in the fourth year (1981/82) and 
was delayed to early May in the third year (1980/81). 
(d) During winter, one sees small patches of easterly winds embedded in 
the broad area of the westerlies in the middle and upper stratosphere in 
connection with stratospheric warmings during which the northward transport of 
heat is enhanced (see Figures 18 and 22). 
3.3 Planetary Waves 
Figure 9 shows latitude-altitude plots of the Northern Hemisphere 
amplitude structure of the stationary planetary wave in the geopotential 
height field with zonal wavenumber one for the months January to December. In 
the troposphere a maximum in the mid-latitude region appears all the year 
round, with the largest value of about 158 m in January at about 47 0 N and the 
smallest value of about 90 m in July at about 6soN. A secondary maximum 
occurs in the subtropic latitudes at the tropopause level with the peak value 
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of 121 m in July. This summer pattern in the subtropics was explained by Van 
Loon et ale (1973) as due to the vertical pressure distribution caused by the 
monsoon activity. Our results are quite similar to theirs. 
In the stratosphere the seasonal cycle is very pronounced with the 
maximum amplitude eKceeding 1000 m in winter and amplitudes not much more than 
100 m in summer. The year-to-year change for winter months is large both in 
magnitude and location of the maximum amplitude as reported by Geller et al. 
(1984). 
Figure 10 ~hows the structures of wavenumber t~o amplitudes. Wave 2 in 
the stratosphere also has maKimum peak amplitudes in winter and minimum peak 
amplitudes in summer. The average magnitude of the wave 2 maximum is less 
than half of that of wave 1 and the location of the wave 2 maximum is around 
35 km, at least 10 km lower than that of the wave 1 maximum. The wave 3 
amplitude is even smaller, being about quarter of wave 1 in the upper 
stratosphere as shown in Figure 11, but still shows a seasonal cycle with a 
minimum in summer and maximum in winter both in the stratosphere and the 
troposphere. It is of interest to note that the magnitude of the wave 3 
amplitude is generally large in the troposphere with respect to that in the 
dtratosphere. 
Another point should be mentioned. In winter, although the magnitude of 
wave one, two and three are comparable at the tropopause level, the wave 1 
amplitude grows much faster with altitude than that of either wave 2 or 1. 
This was pointed out by O'Neill et ale (1982) as illustrating the limited 
vertical penetration of waves 2 and 3 into the stratosphere from the 
troposphere as compared with wave 1. The wave 1 phase tilts westward with 
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height much more than that of wave 2 or 3 during winter as is shown in Figures 
12-14, indicating that the wave 1 vertical energy flux penetrates more deeply 
into the stratosphere in agreement with the theory of Charney and Drazin, 
(1961). 
The interannual variability in the geopotential height amplitude can be 
seen in Figs. 15-17. The top panels of thege figures (Fig. 15a, 16a, 17a) 
present the time-latitude sections of the monthly mean planetary wave 
amplitudes for wavenumbers 1, 2 and 3 at 1mb, while the bottom ones (fig. 15b, 
16b, 17b) depict the time-height gections of the wave amplitudes at 600 N 
latitude. Looking at Fig. 15a one sees that the maximum wave 1 amplitude is 
the largest (113Sm) in year 1 and smallest (872 m) in year 3. The difference 
is 263 m. The locations of the maxima also change from year to year. Fig. 
l~b gives another view of the year-to-year changes in the wave amplitude. 
Another noteworthy feature is the presence of two peaks in wave 1 amplitude 
every year, one peak occurring in late fall and the other in middle winter. 
The maximum amplitude of wave 2 at 1 mb is 247 m in year 4 and 530 m in 
year 3. The difference is 283 m (see Fig. 16a). The locations of the maxi~a 
vary from year to year (Fig. 16). The wave 3 maximum amplitude algo shows 
large interannual variations (Fig. 17). The value of the wave 3 maximum 
amplitude ranges from 121 m in year 3 to 185 m in year 2 at 1 mb. The 
difference is 64 m. 
3.4 Heat and Momentum Fluxes 
3.4.1 Transport of Sensible Heat 
Figure 18 shows altitude-latitude plots of the four year mean northward 
flux of sensible heat by the standing eddies for the months of January through 
December. The standing eddy transport of heat [v*T*] exhibits a pronounced 
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annual cycle with a strong maximum of about IS4 K m/sec in mid-winter (see 
Geller et al., 1983). The strength of the northward flux in the region north 
of 400 N is reduced to about 10 K m/sec in April and by May the heat flux in 
the upper stratosphere in high latitudes becomes southward. This southward 
transport of sensible heat lasts for the entire summer, although the amount of 
transport is very small. In September the heat flux in middle and high 
latitudes begins northward again. The northward heat flux builds its strength 
beginning in October and reaches a secondary maximum of about 90 K m/sec in 
November. Looking at Figure 9, we see that the maximum amplitude of planetary 
wave 1 in November is the second highest for our four-year data set. In 
December, the northward flux declines but regains its strength during the next 
month reaching its highest value in January. In low latitudes, there is a 
southward flux appearing during the entire year, but its value is small. This 
flux occurs below about 30 km and south of about 300 N in winter. In early 
spring this region of southward heat flux extends up to SS km, the highest 
level of the data set. Subsequently, the northern boundary of this negative 
area moves toward the north, reaching about SSoN in ~ay and remains there 
throughout the summer in the middle stratosphere. During the fall, this 
negative area covers the entire stratosphere and upper troposphere, but its 
northern boundary moves back to about 30oN. 
Looking at the contributions of wavenumbers one, two, and three (see 
Figures 19-21), we see that wave 1 dominates the transport in October-April 
when it is appreciable. This is consistent with the annual cycle of the 
planetary wave amplitudes. 
Figure 22 shows altitude-latitude plots of the northward transport of 
sensible heat by the transient eddies [v'T']. In low latitudes the transport 
is small and southward in some areas. In middle and high latitudes we see two 
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maxima of poleward heat transfer, one in the upper stratosphere with the 
center of the maximum between about SSoN to 7SoN and the other in the 
troposphere with a maximum value located between 42°N and SSoN. The 
stratospheric maximum shows a pronounced annual cycle with a peak value in 
February dnd negligible values during summer. In contrast, the tropospheric 
maximum remains relatively constant throughout the year. 
As for the contributions from wave components, we find the following (see 
Figures 23-25): (1) In the stratosphere, both waves 1 and 2 play important 
roles in the heat transfer during the period from October through March with 
wave 1 having the relatively larger influence. The contribution from wave 3 
is only noticeable in winter. (2) In the troposphere, the heat transport is 
mainly accomplished by the wavenumbers higher than 3 (not shown). 
The interannual variation of the sensible heat by the standing eddies for 
the period December 1978 - November 1982 is presented in Fig. 26. The top 
figure (Fig. 26a) shows a time-latitude section of the monthly mean heat flux 
at 1 mb, while the bottom figure (Fig. 26 b) gives a time-height section at 
600 N. The contributions to this flux by the zonal wavenumbers 1, 2 and 3 are 
depicted in Figs. 27-29. The major points are noted below. 
(a) The northward flux of sensible heat is strongest in the winter of 
year 2 with a maximum value of about 173 K m/sec at 62.SoN, and weakest in the 
winter of year 4 with a maximum of about 107 K m/sec at 700 N. The ratio 
between these two extreme fluxes is about 1.6. 
(b) It is difficult to assess the year-to-year changes of the southward 
heat flux, since the magnitude of this flux is very small. Based upon present 
calculations, the magnitude of the maximum southward heat flux ranges from -1 
K m/sec to less than -0.5 K m/sec during summer. 
(c) The interannual variability of the northward heat flux is closely 
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associated with the year-to-year changes of the geopotential height waves, as 
can be seen by comparing Figs. 27-29 with Figs. 15-17. In these diagrams, one 
can also see the dominant effect of zonal \~avenumber one transport in the 
field of [v* T*]. 
The year-to-year changes of the sensible heat transport by the transient 
eddies over the four-year period can be seen in Fig. 30 in which a time-
latitude section at 1 mb and a time-height section at 600 N latitude are 
presented. The transports by the zonal wavenumbers 1, 2, and 3 are displayed 
in figs. 31-33. The following major points are noted. 
(a) The largest maximum value of the transient heat flux at 1 mb is 145 
K mls at 750 N appearing in winter of year 4. and the smallest maximum is about 
46 K mls at 62.50 N appearing in winter of year 3. the ratio of these two 
maxima is greater than three. 
(b) The interannual variations in the transport fields by the wave 
components are large in the stratosphere. The year-to-year difference in the 
magnitude of the maximum northward heat flux differs from one wave component 
to the other. For wave 1, the largest maximum value is in year 4, the second 
largest maximum is in year 2, the third one is in year 3, and the smallest 
maximum is in year 1. For wave 2, the order is year 4, 1, 2 and 3, and for 
wave 3, the order is year 2, 1, 4 and 3. 
3.4.2 Transport of Westerly Momentum 
Figure 34 shows altitude-latitude plots of the northward transport of 
westerly momentum by the standing eddies [u*v*]. Generally, southward flux 
appears in low latitudes above about 20 km and in middle and high latitudes 
below about 20 km. This pattern persists all year round but the intensity 
fluctuates from season to season. In low latitudes the largest negative 
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values of [u*v*] are on the order of -60 m2/c,ec 2 in winter. Values of about 
-35 m2/sec2 occur i.n fall and minimum values of about -25 m2/sec2 occur in 
summer. In the middle and high latitude lower altitude region the largest 
negative values occur in winter, the smallest values in summer with inter-
mediate values in spring and fall. For the northward flux of momentum, the 
results show that large values appear in the middle and high latitudes above 
about 20 km altitude during the period October through March. This northward 
\Jec,terly momentu'll flux exhibits a larger annual variation than does the 
southward flux. The largest value of [u*'V*] is over 250 m2/sec 2 and occurs in 
January with the smallec,t value of less than 5 m2/sec2 appearing in July and 
August. 
With regard to the contributions from each wave component (c,ee Figurec, 
35-37) we find that for the northward flux in the middle and upper 
stratosphere wave 1 dominatec, the situation during the period of October 
through March. However, the southward flow in low latitudes seems to be 
produced by wavenumbers higher than 3. 
Figure 38 shows altitude-latitude plots of the northward transport of 
westerly momentum by the transient eddies [u'v']. In the diagrams of [u'v'] 
two maxima of poleward momentum transfer are present, one in the upper strato-
sphere between about 400 N and 550 N and the other in the upper troposphere with 
a well defined center between about 120 N and 420 N. The upper s t ratosphe ric 
feature shows a pronounced annual cycle with highest values of over 200 
m2/sec2 in late winter and negligible amounts of transport during summer. The 
t-opospheric feature appears throughout the year with its largest value of 
[u'v'] being about 43 m2/sec2 in March and a smallest value of about 16 
m2/sec2 in August. These two maxima are associated with the polar night jet 
and the tropospheric westerly jet, respectively. A southward flux of westerly 
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~omentum occurs in high latitudes. This qouthward flux is confined to the 
troposphere and the lower stratosphere in January and October, but extends to 
55 km in February, March, November and December, and shrinks to a narrow band 
having its center around 600 N and with very weak intensity during summer. 
Figures 39-41 depict the contrlbutions of each wavenumber component to 
the total transient eddy transport of westerly momentum. It is found that for 
the northward transport of westerly momentum in middle latitudes upper strato-
sphere during the period from October through March both wave 1 and wave 2 
play almost equally important roles. In addition, wave 3 also contributes a 
sizeable amount to the total transient eddy transport. However, the northward 
transport of momentum in the upper troposphere is carried out by wavenumbers 
higher than 3. The southward momentum transport in the polar region during 
the period from November to March seems to be dominated by wave 1. 
The monthly mean transport of westerly momentum by the standing eddies 
over the 4-year period is presented in Fig. 42. The top figure (Fig. 42a) 
shows a time-latitude qection at 1 mb, while the bottom figure (fig. 42b) 
displays a time-height section at 600 N latitude. The momentum transports by 
the zonal wavenumbers 1, 2 and 3 are shown in Figs. 43-45. With regard to the 
interannual variations of these transports, the following points may be noted. 
(a) The maximum value of northward transport of momentum at 1 mb ranges 
from 234 m2Jsec 2 in year 4 to 359 m2Jsec2 in year 2. Based on more detailed 
plots (not shown) we find that the location of the maxima shifts by about 13 
degrees between about 520 N to 650 N in the 4-year period. 
(b) The maximum southward flux of momentum at 600 N latitude in the 
troposphere varies from about -22 m2Jsec2 in year 3 to about -44 m2Jsec2 in 
year 1 (see Fig. 42 b), about a factor of 2 difference. 
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(c) The interannual variations of the momentum transports by the wave 
components in the stratosphere follows closely the changes of the geopotential 
height amplitudes that are qhown in Figs. 15-17. 
The monthly mean transport of westerly momentum by the transient eddies 
over the four-year period is presented in Fig. 46. The top figure shows a 
time-latitude qection at 1 mb, while the bottom shows a time-height qection at 
600 N latitude. The transports by the zonal wavenumbers 1, 2 and 3 are 
displayed in Figs. 47-49. The major features of the interannual variation in 
the transient eddy transport of momentum are as follows. 
(a) The maximum value of northward momentum flux at 1 mb ranges from 128 
m2/sec2 in year 3 to 249 m2/sec2 in year 4, about a factor 2 difference. The 
location of the maximum value is between 45 and S7.SoN latitude. 
(b) The interannual changeq of the transports by wavenumbers 1, 2 and 3 
are also large. As a matter of fact, the difference between the year with the 
largest maximum value of [U'V ' ] and the year with the smalleqt maximum value 
of [u 'v '] can be more than a factor of 5 (see Fig. 47a). 
(c) We noted earlier that both waves 1 and 2 contribute about equally to 
the total transient eddy transport field. Looking at indivioual years, one 
finds that in year 4, wave 1 dominateq the transport (Fig. 47a), but in year 1 
and 2, wave 2 actually transports more momentum northward in winter at 1 mb 
than does wave 1. (Fig. 48a) 
(d) The year-to-year change of the wave 3 transport can vary by up to a 
factor of 2 or more, which is less than that from wave 1. (fig. 49a). 
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3.5 £lia.,sen-Palm Flux Divergences 
3.5.1 E-P Flux Vector., 
The four year mean December, January, and February E-P flux vector., due 
to standing eddies were presented 1n Geller et ale (1983) in which the 
following features were qhown: the fluxes are upward from the surface up to 
about 20 km centered at 4S-S0oN; to the south the vectors bend equatorward and 
slightly downward below about 14 km; to the north, some flux is downward into 
the polar troposphere and some is upward into the polar stratosphere where it 
joins the general equatorward flow in the middle and upper stratosphere. 
However, during summer months, the E-P flux vectors become digorganized (see 
Figure 50). They do not point upward in middle latitudes, rather, they .,how 
some downward propagation in the troposphere as reported by Edmon et ale 
(1980). In early and middle spring, the direction of E-P flux is .,till upward 
following the winter E-P flux pattern, but not in May. Subsequently, the 
fluxes become disordered as the summer season pattern is established as is 
described above. Beginning in September, the E-P flux starts to show upward 
propagation again and by October the well organized upward propagation 
gtructure hag been e.,tablished. Then the winter circulation follows. Thus, 
the yearly cycle i., completed. 
In addition to the general picture described above, there are tVlO special 
features that should be noted: 
(a) Divergence Line - During the period from May through August one sees 
two divergence lines in the stratosphere, one at about 400 N and the other at 
around 600 N in Figure 50. The divergence line at 600 N disappears in September 
and neither of these features exists during the period October through March. 
(b) Convergence Line - As pointed out in Geller et ale (1983) a 
convergence line exists between 200 N and 3SoN above 21 km in winter. This 
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convergence line is seen in ~arch but is not seen in April, May and during the 
summer months. It returns in September and remains throughout the fall and 
winter. 
Figure 51 presents the E-P flux vectors from the transient eddies. 
Generally speaking, in winter the transient eddy fluxes resemble those from 
the standing eddies over most of the stratosphere except for the following 
features. First, the convergence line at 20-3SoN reported for the standing 
eddy case is not qeen for the transient eddy flux vectors. Secondly, the 
bifurcation shown in January over the polar lower stratosphere in the standing 
eddy plots (Figure 50) does not exist in the transient eddy diagrams. These 
two vector patterns differ more in summer than in winter. During summer one 
finds that the standing eddy vectors are disorganized, and in some regions 
downward fluxes are seen; however the transient eddy fluxes still appear to be 
well organized with a generally upward component. 
The contributions of the various wave components to the total eddy E-P 
flux vectors are shown in Figures 52-55. We may roughly classify the vector 
fields into two categories based on the time of the year. The vector patternq 
for October, November, December, January, February, and March may be put in 
the first category (Cl) and the patterns for the other months of the year may 
be grouped into the second category (C2). In Clone sees that the total 
fields bear great resemblance to those due to either wave 1 or wave 2 or their 
combination but not in C2. This is consistent with annual variations in the 
planetary wave activity. 
3.5.2 E-P Flux Divergences (V.F) 
The annual variation of the E-P flux divergence from the standing 
eddies is presented in Figure 56. Generally speaking, high values 
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of V.F appear during the months of October, November, December, January, 
February, and March with low values in April, May, June, July, August, and 
September. The largest values occur in the high latitude stratosphere, inter-
mediate values in the mid-latitude upper stratosphere, and smallest values in 
the remaining areas except in the high altitude tropics where the results may 
be untrugtworthy. The high latitude stratosphere has the strongest seasonal 
variation with a ma~imum positive value of about 25 mIs/day at about 35 km and 
a maximum negative value of less than 0.5 mIs/day (either positive or 
negative) in summer. The regions in the mid-latitude upper stratosphere show 
a similar annual cycle (with opposite sign, however), to that in the high 
latitude stratosphere but with smaller amplitude while in the remaining areas 
the annual change is much less. Figure 57 shows the E-P flux divergences from 
the transient eddies. In this figure we see a broad shallow convergence 
region in the middle and high latitude troposphere. This convergence is seen 
to be due to wavenumbers higher than three by examining the wave number 
decomposition (see Figures 60-61). Edmon et ale (1980) have shown the same 
feature in their figure 1. Based on our computations we note that the largest 
negative values of about -7.8 mIs/day occur in the middle spring and fall, 
smallest negative value of around -5 mIs/day in summer and with medium 
negative values in winter. Above this shallow convergence zone there is a 
divergence area with values of V.F ranging from 1.6 to 4.6 mIs/day appearing 
during the period from November to March. In the upper stratosphere and in 
the middle and high latitudes, large negative values of V·F are seen. This 
upper stratospheric convergence zone shows large seasonal variation with 
maximum negative values of about -10 mIs/day in January and minimum negative 
values in summer. In terms of wavenumber contribution, it is found that in 
the stratosphere during the months October to April that wave 1 has the 
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largest influence both in the standing and transient eddy divergence fields 
while in the troposphere wavenumbers higher than three have a greater effect 
on the transient eddy divergence fields but not on the stand~ng eddy 
counterparts. These features are presented in Figures 58-61. 
The E-P flux convergenceq from the standing and the transient eddies for 
the four winters (1978/79, 1979/80, 1980/81, 1981/82) were shown by Geller et 
al. (1984). Here, we present two sections of the convergence fields over the 
entire four-year period. Fig. 62 shows a time-latitude plot at 5 mb and a 
time-height plot at SOoN latitude of the monthly mean standing eddy E-P flux 
convergence. The selection of 5 mb and 800 N latitude is based on the fact 
that the magnitude of the convergence at these locations are relatively 
large. The major featureq regarding the interannual variation are: (1) the 
values of the E-P flux divergence at 5 mb are 25, 44, 23 and 40 m/s day for 
years 1, 2, 3 and 4 (Fig. 61a), about a factor of 2 change within the four 
years of data examined; (2) the year-to-year changes of the E-P flux conver-
gence field is rather difficult to assess, because the maximum value of the 
convergence appears to be located in the mesosphere beyond the present data 
limit. 
Fig. 63 is similar to Fig. 62, but for the transient eddies at 5 mb and 
650 N latitude. The major points are: (1) the interannual change of the E-P 
flux divergence is about a factor of 2, almost the same as the standing eddy 
case, but the magnitude of the transient eddy divergence at 5 mb is about one-
fourth of that from the standing eddieq; (2) the year-to-year change in the 
convergence field in the upper stratosphere is also about a factor of about 
2. Again, additional data in the mesosphere are needed to investigate its 
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inte~annual variability; (3) as noted ea~lier, the~e is a convergence a~ea in 
the lower troposphe~e. The magnitude of the conve~gence at 650 N latitude is 
around -5 mls day which changes slightly from year to year (Fig. 63b). 
4. SUMMARY 
The major features of interest for various quantities are summarized 
below. 
(a) With regard to zonal mean temperature: 
(1) The largest amplitude in the annual cycle occurs in the high 
latitude upper stratosphere. The results show that the amplitude of the 
temperature may reach 50 l{ at the 2 mb level at 850 N latitude. 
(2) The north-south temperature gradient above 25 km is strongeqt 
in December. 
(3) The temperature in the polar region fluctuates rapidly during 
winter but remainq relatively steady in summer. 
(4) April is the transition month when stratospheric air tempera-
tures rise sharply from their cold winter values to warm summer values with 
September marking the beginning of the sharp decline in temperature leading 
towards winter conditions. 
(5) Large interannual changeq in the temperature field are found in 
the high latitude upper and lower stratosphere. The present data show that 
the difference between the largest and the smallest amplitudes of the annual 
temperature cycle in the four years is about 11 K. 
(b) With regard to mean zonal wind: 
(1) The stratospheric jet (or polar night jet) has its maximum 
speed of more than 100 mlsec in December with winds blowing from west to 
east. The westerlies begin losing their strength from January through 
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March. Beginning in A.pril the winds change thei r direction from ,,,esterliee; to 
easterlies with the highest westward flow speeds being around 40 m/sec 
appearing in July. September marks an opposite transition month in the sense 
that the winde; begin to blow from the west again. 
(2) The tropospheric jet changec; its intensity and location 
annually. The maximum speed of the jet is about 45 m/e;ec in February at about 
280 N and the minimum speed is about 20 m/sec in July at about 440 N. 
(3) The interannual variation of the c;tratospheric jet is larger 
than that of the tropospheric jet. At the 0.4 mb level, the rec;ulte; c;how that 
the maximum speed of the westerlies varies from 91 m/sec to 141 m/sec during 
the four-year period and the maximum speed of summer easterliee; rangec; from 
-34 m/sec to -49 m/sec. The location of the maximum wind moves about 15 
degrees in latitude for the westerliee; and about 5 degrees for the easterliee; 
during the four-year period. On the other hand, Lhe year-to-year change of 
the maximum wind speed at the tropospheric jet core is about q m/sec with the 
center location shifting about 3 degrees in latitude. 
(c) With regard to planetary waves: 
(1) The annual cycle in wave 1 is very pronounced in the 
stratosphere with a maximum amplitude of more than 1000 m in winter and a 
minimum amplitude of about 100 m in summer for the four years of data 
studied. In the troposphere, wavenumber 1 has two maxima, one at around 2SoN, 
the other at about 450 N. The subtropic maximum has a seasonal cycle with itc; 
largest value of about 120 m occurring in summer and its smallest value of 
about 50 m occurring in winter. The mid-latitude maximum has the largest 
value of about 158 m in January and smallest value of around 90 m in July. 
(2) The annual variation of wave 2 in the stratosphere has a peak 
amplitude also in winter and minimum in summer but the magnitude of the wave 2 
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amplitude is less than half of that of wave 1 for the years studied. 
(3) The wave 3 amplitude is about a quarter of wave 1 but gtill 
shows a seasonal cycle with a minimum in summer and a maximum in winter. 
(4) Based on the present four-year data set, it is found that 
wavenumber one has a maximum amplitude of 1135 m and a minimum amplitude of 
872 m, wavenumber two has largest and smalleqt amplitudes of 530 m and 247 m, 
respectively and wavenumber three has the largest and the smallest amplitudes 
of 185 m and 121 llI. Thuq, the wavenumber two has a larger year-to-year 
percentage variation than either wdvenumbers one or three. 
(d) With regard to heat transport: 
(1) The standing eddy transport of heat exhibits a pronounced 
annual cycle in the middle and high latitude stratosphere. During winter the 
flux is poleward with a maximum value of 154 K m/sec appearing in January at 
about 42 km 6soN but in summer the flux changes its direction toward the 
equator with its absolute value being around 1 K m/sec. At low latitudes 
there is a southward flux region appearing all year round but its magnitude is 
small. 
(2) The transient eddy transport of heat also shows a large annual 
variation in its flux intensity in the upper qtratosphere with largest 
poleward fluxes being about 83 K m/sec in February and the smallest flux, less 
than 1 K m/sec occurring in summer. 
(3) Both planetary wavenumbers 1 and 2 have substantial contri-
butions to the total transport of heat with wave 1 having the relatively 
greater influence. These waves dominate the transport in the period from 
October through April but not during the regt of the months of the year, 
consistent with the annual cycle of the planetary wave activity. 
(4) The interannual variation of the horizontal heat flux due to 
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the standing eddies follows closely the year-to-year changes of the 
geopotential height waves, but to a lesser degree for the transient eddy 
case. The variability is larger in the strato~phere than that in the 
troposphere. The interannual variation of the transient eddy transport is 
largeL than the standing eddy transport. 
(e) With regard to momentum transport: 
(1) The standing eddy transport of westerly momentum has two 
primary maxima, one near the polar night jet and the other in the vicinity of 
the tLopospheric jet stream. The stratospheric transport has its maximum 
value of over Z50 mZ/secZ appearing in January with its center location in the 
mesosphere. This transport drops to almost zero in summer. The tropospheric 
transport has its maximum value of more than ZO mZ/secZ occurring in March and 
October but diminishes to a very small quantity in winter. 
(Z) The transient eddy transport also has two maxima similar to the 
standing eddy transport counterpart. The stratospheric transport shows an 
annual cycle with an amplitude of over ZOO mZ/secZ• The tropospheric tran-
sport persists all the year round, but its magnitude varies from season to 
season with a maximum value of about 43 mZ/secZ appearing in March and a 
minimum value of about 16 mZ/secZ in August. 
(3) In the stratosphere, wave number 1 dominates the westerly 
momentum transport during the period from October through March in the case of 
standing eddy transport, but both waves 1 and 2 play almost equal roles in the 
transient eddy momentum transport. In the troposphere the northward transport 
of momentum by the standing eddies is almost all accounted for by the first 
three harmonics of planetary waves. However, the transport by the transient 
eddies is carried out by wavenumbers higher than three. 
Z5 
(4) The interannual change tn the momentum transport by the 
standing or transient eddies is about a factor of 2 at the 2 mb level with the 
center of the maxi'llum flux shifting about 13 degrees in latitude during the 
four-year period. 
(f) With regard to Eliassen-Palm flux divergences: 
(l) The annual variation in E-P flux divergence resulting from the 
standing eddies is strongest in the high latitude stratosphere with a maximum 
positive value of about 25 mis/day at about 35 km and a maximum negative value 
of over -30 mis/day at or above 55 km appearing in January and minimum values 
of less than 0.5 mis/day appearing in summer. 
(2) The transient E-P flux divergence has a large seasonal 
variation in the high latitude upper stratosphere with maKimum negative values 
of about -10 mis/day occurring in January and minimum negative values close to 
zero in summer. In the troposphere, a broad shallow convergence region 
appears in middle and high latitudes. This convergence persists throughout 
the year but varies in magnitud~ from -7.8 mis/day occurring in middle spring 
and fall to -5 mis/day in summer. 
0) The annual changes in the E-P flux divergence (or convergence) 
reflect the changes in planetary waves 1 and 2 in the stratosphere but not in 
the troposphere. 
(4) The E-P flux divergences at 5 mb vary interannually by as much 
as a factor of 2 for both the standing and transient eddies. However, the 
magnitude of the transient eddy divergence is about a quarter of the standing 
eddy divergence. The year-to-year change in the convergence field in the 
upper stratosphere is difficult to determine, since the maximum value is in 




Apruzese, J. P., M. R. Schoeberl, and D. F. Strobel, 1982: Parameterization 
of IR cooling in a middle atmosphere dynamics model. 1. Effects on the 
zonally averaged circulation, J. Geophys. Res., ~, 8951-8966. 
Barnett, J. J., 1974: The mean meridional temperature behavior of the 
stratosphere from November 1970 to November 1971 derived from measurements 
by the Selective Chopper Radiometer on Nimbus IV, Quart. J. Roy. Met. 
Soc., 100, 505-530. 
Butchart, N. S., S. N. Clough, T. N. Palmer, and P. J. Trevelyon, 1982: 
Simulations of an observed stratosphere warming with quasi-geostrophic 
refractive index as a model diagnostics, Quart. J. Roy. Met. Soc., 108, 
475-503. 
Charney, J. G. and P. G. Drazin, 1961: Propagation of planetary scale 
disturbances from the lower into the upper atmosphere, J. Geophys. Res., 
~, 83-109. 
Cunnold, D. M., F. N. Alyea, and R. G. Prinn, 1980: Preliminary calculations 
concerning the maintenance of the zonal mean ozone distribution - the 
northern hemisphere, Pure Appl. Geophys., 118, 329-354. 
Dunkerton, T. J., C.-P. F. Hsu, and M. E. McIntyre, 1981: Some Eulerian and 
Lagrangian diagnostics for a model stratospheric warming, J. Atmos. Sci., 
~, 819-843. 
Edmon, H. J. Jr., B. I. Hoskins, and M. E. McIntyre, 1980: Eliassen-Palm 
cross sections for the troposphere, J. Atmos. Sci., ~, 2600-2616. 
Fels, S. B., J. D. Mahlman, M. D. Schwarzkopf, and R. W. Sinclair, 1980: 
Stratospheric sensitivity to perturbations in ozone and carbon dioxide 
radiative and dynamical response, J. Atmos. Sci., ~, 2265-2297. 
27 
Finger, F. G., H. M. Woolf, and C. E. Anderson, 1965: A method for objective 
analysis of stratospheric constant-pressure charts, Mon. l-lea. Rev., ~, 
619-638. 
Geller, M. A., M. F. Wu, and M. E. Gelman, 1983: Troposphere-stratosphere 
(surface- 55 km) monthly winter general circulation statistics for the 
northern hemisphere - four year averages, J. Atmos. Sci., ~, 1334-1352. 
Geller, M. A., M. F. Wu, and M. E. Gelman, 1984: Troposphere-stratosphere 
(surface-55 km) monthly winter general circulation statistics for the 
northern hemisphere - interannual variations, .J. Atmos. Sci., i!., 1726-
1744. 
Gelman, M. E. and R. M. Nagatani, 1977: Objective analysis of height and 
temperature at the 5-, 2-, and 0.4 mb levels using meteorological 
rocketsonde and satellite radiation data, Sp. Res. XVII, COSPAR, 117-122. 
Gelman, M. E., A • • 1. Miller, R. M. Nagatani, and H. D. Bowman, II, 1982: Mean 
zonal ,,,ind and temperature structure during the PMP-1 winter period, Space 
Re~. XXIV, in press. 
Harwood, R. S., 1980: Dynamical models of the middle atmosphere for tracer 
studies, Phil. Trans. R. Soc., London A, 286, 103-127. 
Holton, J. R. and W. M. t-lehrbein, 1981: A further study of the annual cycle 
of the zonal mean circulation in the middle atmosphere, J. Atmos. Sci., 
~, 1504-1509. 
Hunt, B. G., 1981: The maintenance of the zonal mean state of the upper 
atmosphere as represented in a three-dimensional general circulation model 
extending up to 100 km, J. Atmos. Sci., ~, 2172-2186. 
Lordi, N • .I., A. Kasahara, and S. K. Kao, 1980: Numerical simulation of 
sudden warmings with a primitive equation spectral model, J. Atmos. Sci., 
22., 2746-2767. 
28 
O'Neill, A., R. L. Newson, and R. J. Murgatroyd, 1982: An analysis of the 
large-scale features of the upper troposphere and the stratosphere in a 
global, three-dimensional, general circulation model, Quart. J. R. Met. 
Soc., 108, 25-53. 
Oort, A. H. and E. M. Rasmusson, 1971: Atmospheric circulation statistics, 
NOAA Prof. Paper 5, 323pp. 
Oort, A. H., 1983: Global atmospheric circulation statistics, 1958-1973, NOAA 
Prof. Paper 14, l80pp. 
Palmer, T. M., 1981: Aspects of stratospheric sudden warmings studied from a 
transformed Eulerian-mean viewpoint, J. Geophys. Res., ~, 9679-9687. 
Quiroz, R. S., 1979: Tropospheric-stratospheric interaction in the major 
warming ~vent of January-February 1979, Geophys. Res. Lett., ~, 645-648. 
Rind, D., R. Suozzo, A. Lacis, G. Russell, and J. Hansen, 1984: 21-1ayer 
troposphere-stratosphere climate model, submitted to J. Atmos. Sci. 
Rodgers, C. C., 1984: Coordinated study of the behavior of the middle 
atmosphere in winter (PMP-l). Handbook for MAP, Vol. 12, pp. 154. Copies 
available from SCOSTEP Secretarian, Univ.of Illinois, Urbana, IL 61801. 
Rood, R. B. and M. R. Schoeberl, 1983a: A mechanistic model of Eulerian, 
Lagrangian-mean and Lagrangian ozone transport by steady planetary waves, 
J. Geophys. Res., ~, 5208-5218. 
Rood, R. B. and M. R. Schoeberl, 1983b: Ozone transport by diabatic and 
planetary wave circulations on a a-plane, J. Geophys. Res., ~, 8491-8504. 
Schneider, H. and M. A. Geller, A comparison of two- and three-dimensional 
transport within a stratospheric circulation model, paper submitted to J. 
Atmos. Sci., 1984. 
Schlesinger, M. E. and Y. Mintz, 1979: Numerical simulation of ozone 
production, transport, and distribution with a global atmospheric general 
circ·llation model, J. Atmos. Sci., l.§., 4325-1361. 
29 
Van Loon, H. R. L., Jenne and K. Labitzke, 1979: Zonal harmonic standing 























o 1000 o 
p (mb) 
Fig 1. Relationship among z=tn (p /p), pressure and geometric 
altitude gcales. 0 
32 

































FIG 7 J 
ff. L ffBRURY MARCH (T ) ~ 
H ~~ ~~ .. ----L ~-- -- L ~s. §S 
=======------:~ 15 ---- 15 i!. 
---------
~, 
L ~. ~L 110 
.0 L , .. . .0. 
~- ~- ,/\.  -- ~ 
--
20 ., ... "'- OJ 20 .. .. 50 ... ." OJ .. 20 .. .. .. Ill. "'- .. .. 
lRTITlX£ N fiG Z. LRTITlOC ON fiG Zo LFlTJTta N 
If L ,,"Y [T JJNE fJ 












-----~ ~. ~. ~}\ 
,.0 i L 2Z? L " " 201 m 221 
". 
=====--;;;: L :;::: .~~ 221 ---- -
-- -
---.. .. so .. "'- OJ. .. 10 20 .. 50 OJ. ... ... .. 
lRTITl.ff N z. lATIn.o:: "N fiG n unJTLDE "N 
L r SfPTElftR f 
~ " 
-------------"---




§s. --.---- ~s. 







~)\" ~L ,.-~) ~L -) l 221 L : ~ ~ .. , .A .. 




--- -E ~ - ~
-








0 .. .. 
LATITUDE ON fiG Z, LATITLff N fIG Z r I ATTTI ..... 'N 




--------~ .... ~~ ~~ L §s. §s. 
----/ 15 ~( 15 ~r i!, i! .. 
-- ~L L ~L .... o "---,.~-~ ,.~ 
= ~==--- ~::: -::=:::: :::: --- ~- --= :::§- :.:: ~~..: ~ 
.. ... Ill. 
" 
Ill. .. .. .. 
UHITL(f "N FIG 2t LRTlT(R 'N FIG II LRTlTlR 'N 
Fig 2. Northern Hemisphere four year mean zonally-avera~~d 















































O. L-LL-_! I r-''-J 
:3 6 9 1 ~6~ 5 6 9 12 0 
FIG. 3a 
,.... 8. (J) 
I- 7. I 










fi.J O. 0 
r-:[G. 3 b 
:3 6 9 12 
1979 1980 19B1 19S2 
3 6 9 12 3 G 9 12 :3 6 9 12 :3 S g 
1978 1980 1981 19S2 
Fig 3. Zonally-averaged monthly mean temperature [T] (K), 
(a) time-latitude section at 0.4 mb, (b) time-height 
























STANDRRD DEV. IZIF LTJ 
. 
! 
0 3 6 9 12 3 6 
10- 1979 1980 
1 MB 
9 12 3 6 9 
1981 
12 
-- 90 ON 
....•... 60 ·N 
3 6 9 
1982 
12 
STANDARD DEV. IZIF [T] 
5. 
1 ~lB 














I '.. .' ,. , 
,: '. ~:' .... :. .' .... ~. 
\ " ~# I 
/\ ~!\ ~/\':JjV,!\ j 
'---L._1--....1- _.L_-L--.-l---.l--L--L---L I I -L-_-L-_.J_. 
U 3 6 'J 12 3 6 9 12 3 6 :3 [2 3 6 9 12 
1979 1980 1981 1982 
Monthly standard deviations of ~le zonally-averaged 
temperature (J ([T]) (K) at 1 mb for the period 




:~ ~~RlT R~~Uh]~~ifJ~~'Tr~-r--;:~Y3)' l~l+'~,~, 
7' 70 '- ru jf) ~ 6~ ~};~~ L ,'-,/"'/ ~r'oIJ ~ • ~"" \~ ~~  l"~-J 
50 0 f" L I IR ;tSJ .-J-// .rJ ~!~ =~>,,_r ~ ~0 cR \~ 2 =~:-./~1 ~~--~~~ ~~ 
- - _---.60 ~_~_...r_ .. ;JJ: ~- -~'iJ...--A-J\..JI..v:o---------' M I ' .. ---v-----v-_..s 
tr ,0 -- -"S'5 - ____ ----....----z,. --
-" 20 "- /~ --Y~---yno 2~ H H H 
10 ·,1 " ,L ,Q C~JJL_ _-.-J_-L-...o.~OD, , , --L ~ 66 .I) " '70' ~ 



















FIG 5.. 1 DEC 78 - 30 N0V 79 
i'~\.J'f!~M~1~\)V I ~-lv~~~~~~~C5L:-~J )~ \\~~J "".~ \rr(, 0'> ____ ' /;. ~/ P' n 1 • I ~,,~5 - . ~ \ ~ tt,j26\ ~ ~.-/ '~~~,,~ ~J ~ --------..,~n-;- L 2~L4~ ~ ~ ~ H ~b I 
---- -L- , QI, O· I I , I ~" '" 'Z6~ , I ~ 
, ,~ 3~ - 50 75 90 105 120 1]5 150 165 IBO 195 210 iJ 225 2QO 260 275 290 305 320 335 350 3fi5 
FIG 5 b 1 DEC 79 - 29 N0V 80 
""\ ...L. -..l. III p67 
15 30 4S 60 7S 90 lOS 120 13S 150 165 IBD lQS 2)0 225 2<\IJ 260 275 290 305 320 335 350 365 
FIG 5c 1 DEC 80 - 30 N0V 81 
:~ :-rLQ I 2il ~-, I q\' CWCJW C:::?U7T ~,,~ TMP~1I~ ;~ fo~Q~V~\VZ~, ~~~~ §:~ ~-'-r~;;,~X:_A/~'~ \.. ..~------~ O~Q 0 ~~" 
10 C~~~~~-1L, ,C~~~~'\ H , ,-<L~'--L-~L-__ 
IS 30 Q~ 6B 60 75 90 105 120 135 100 165 180 1i§4 210 25iz5 2QO 262eo 275 290 I 305 320 £b'335 350 365 
FIG 5 j 1 DEC 81 30 N0V 82 
Fig 5. Time-latitude section of the zonally-averaged daily temperature [T] (K) at 1 mb for the period 1 Decpmber 1978 through 




~ ~ ~: "'ii SO-
'00 
200 
----.~-~ ~~~ L~ ~~~~~~~~ 
---------------- ----------------
0. 10. , .. ao. ............ .", sa. ., .. '70. 7&. ...... 1000 
FIG 8 C FIG sa. HG 8 b ~RT:ITl.DE N 
~ .. , ;g 






---------------- ---------------- ---------------~-FIG. B f ~AT:ITl.DE N 
~ , 
3L 
,. ~ ~ -1~2 ~: "'ii 
® SO-200 ... 
100' .. __ ........... ____ JOO.7&. __ 
FrG ... ~ ~RT:ITLDE N Ftli. e l ---------------~­FIG • L 
Fig 6. 
~ , 
r ,. ~ 
~. ~ ~L "'i ,.-
'00 
... 
100 ... ao._ ........... _ ....... '70. ...... _ ... 0. ... ao. ...... «I. ...... _ ... _ J'O. ...... _IODD 
Fl(;. ., '-1. 8 I ~RT:ITI.DE N 
Monthly Northern Hemisphere four year average mean zonal 











H h: 35 . 
...J :25. 
15. 
0 :3 S 9 
FIG. 70- 1979 
IN 
00 ~ONRL WIND ,.... 
If) 8. 






...J 3 . 
cr 2. U 
If) 1. 
--
I1.J O. 0 :3 6 9 
rIG. 7 b 1979 
Fig 7. 
0.4 MB 
12 9 6 9 12 :3 6 9 12 :3 6 9 12 
1980 1981 1982 
40 Dl'l 
0.4-







200 ~ CD 
500 ~ 
1000 
12 .3 6 9 12 3 6 9 12 3 6 9 12 
1980 19B1 1982 
Zonally-averaged monthly mean zonal wind [~] (m/sec), 
(a) time-latitude section at 0.4 mb, (b) time-height 






















FIG 8 '0 
in 7 
~ IS. VI 
1.0 t;J 5 
:I 
















.~ eo ~ 90 10" 120 "s. 150 lBS. lBO 19S. 210 225. 2.0 260 27S. 290 
I DEC 78 - 30 NOV 79 
~ eo ~ 90 las. 120 
"" 
150 ,,"- leo 19" 210 22" 2'0 2BO 27S. 290 
I DEC 79 - 29 NOV 80 
~ eo ~ 90 10" 120. 
"" 
lOa Ie" leo 19" 210 22S. 2BO 27S. 290 
I DEC 80 - 30 NOV 81 
°1~9 0 
19"- 22S. 240 200 27"- 290 
1 DEC 81 - 30 NOV 82 
Time-height section of the ,nC',lO datty zonal winds [ul (m/sec) at 














































",---:,-. ~IO IS -=--=ZO "--=-=,, "~,, =----=-.. so--=-=,. .,~" ,,::--:::'-,. ~80 IS 0 0 5 10 IS ZO 2'5 30 !IS .0 .S SO 55 IiO as ?IJ 7S 110 as 0 0 5 10 15 ZO ZS $0 !IS .0 'tS SO 55 80 as ?IJ 75 10 IS 10IXl 
FIG ga. lRTITUOE N FIG 9b lRTITUDf N f-IG 9C LRTITUOE N 




FIG 9/.. LRTITUDE oN FJG 9 (. LRTITLOC N 
L L 
,.'-;".---:::--::-10 15 -=--=ZO "--=-=,, "~,, =----=-.. so--=-= .. .,~" ,,~,. ~I!JIJ 85 I 0 0 S 10 15 Z1). ZS ~ 55 .0. 't'S 50. 55 80. 85 "10 75 10 IS 0 0 5 10 15 Z1). 2S 30. 55 40. t5 m. 55 10.. 'JIO 75 10 I5 IDOD 
FJG 9J LRTITlJ)( N fiG 9 -i LRTITLOC N fiG 9L LRTITLlE 'N 
Fig 9. Northern Hemi~phere four year mean geopotential height 
amplitudes (m) of zonal wavenumber one for the months. 
40 
0. ........ , RMPlITUOE H= 
soo 
0 0 5. 10 IS 20 2S 3o.~ 1o..s so.SS 110 85 70 75 Il1O IS ODS. 10 15 Zo.ZS 'O!lS'O 'IS 50 55 110.6'5 1O?S 110 SS 0. 0,'-7-;;, "~,, zo.--=--=,. .. ~" .o.~ .. SO .. ~., .. ~" " ............... 10 15'000 




,', ~) (( 
, 1 J ' ~: \ J rJ i: ~ (.. ':j 
a' ~~' j' ~ ~ -: 
<Y (i)~ 
,', '~("~ 
:: ~ r;::::0:: "',,--0.; ~: 
.', \~), "'~ ~)"" 
o 0 5 10 15 ZO ZS 3tI 35 .0 '15 so. 55 IiO 55 70 75 flO 15 0 0 5 to 15 20 2S 3D. 35 ~D \5 50. 55 eo. 85 70 ?S Il1O 15 ODS. 10 IS 20. 2S so !IS .0 \5 so. 55 80. 85 10 15 10 IS 1000 
FIG 10 J LRTITUDE N FIG 10 e LRTlTtn N FIG 10 f LRTITUDE N 
• .JUl.y RMPlITUOE H=2 • ~SfPTEHBE~R ~~ 
i' 1L!(f'J i: tU rJ~: ~ \ ~. ~r~' ~: ,) ,', ~, ~ ,\ ,\ t 
": ,":: ~r.) ": .'. ~1 (0) ": 
o 0 5 to 15 ZOO 2S ,0. !S 10. 15 50 55 110 85 70 75 eo 15 0. 0 S. 10 IS 2tI. 2S !O.!IS 10. \5 50. 55 eo. 85 10 ?S eo IS 0. oL-:'---"s. ,,'--"--'IS zo...-<=oL" ,..-..L......L.. .  o.~ .. so. .. ~." .. ~" ,. ............... , IS 1000 
ftG 10C! LATITUDE N FIG 10.{ LRTlTllJE N fIC 10 l LATJTll£ N 
, OCT.8tc RMPlITUOE H2o ~N8VEM8E~R ~~ ~~~~ D. 




H (~ H ... " , .. 
OS to IS ZQ.ZSJO.!I51o.'l550.SS 1IO.8S '7O?S1O 1'5 0. 0 LIO IS zo.ZS 3O.SS,o.4550.55 1O.8S 10 1SWI IS 0. 0 LIOlSZG.Z5JD..to.45so.!I5IO..1O""ISIOOD 
fiG IOJ LATITI..l£ oN FtG 104 ~ LRTlTLCE ON FIG 10L LRTITI..IE ... I 
-
Fig 10. As in Figure 9, but for wavenumber two. 
41 
IS 11 CI. LATITUOE N FIG 11 b lRTlTUOE 'N 
e RPRIL 








,L...-:'-, --:L--cIO lS-'---:"-'~--,'-" ,,:"--::',,-"-'-.~ -::'-" ~~5S -::"":., . ~"--:::'--,,, .,~ .. "'" 






, ,L-:'-, ~IO lSC--=-" -=--=" ,~, "--::--:,, .0=::, .,=::=':" .,:==:: ..-=-" -=-::" .,~"S 0. 0 5 10 IS 2'0. 2'!i :so. 3S 40 ~ so. 55 BO as '70 7S 110 IS 0 0 5 10 IS lO. 25 3D. ~ 40. 'IS so. 55 BO as '7'0 75 .. IS ID) 





















FIG 11 e lRTIT1J)E 'N 
RMPLITI.IDE 11=3 II. 
\~J ~5 i'5 iii, 
" 
:i (8\ ~ .. N 
L 
, ~W.~,,_,,~ .. ~·~·""., .. 
FIG 1111 lRTITLIJE N 
FIG 11 f ("TtTL« 'N 















fiG ttl. lATITLIJE N 






























Fir 12 b 
FIG 12~ 
M=1 




























Northern Hemisphere four-year mean geopotential height 

























Jr:lNURRY pFEJ2SRpUR1!!Ri"T-,--,--,--,--,--,--;r-,--,--r-. PHASE "=2 
~s ~s §s 
, 
j 15 15 h) ~ 






I-IG 13 a LATITUDE N FIG 13 b LRTJTlJJE ON FIG 13 C LATITUDE N 
in §S ." ~5 i§5 15 15 10 ~ 
'" iii, ii!, ~ ~, 
'" 




dG 130 LRTITUDE , FIG 13 e LATITUDE oN LATITUDE oN 
JULY PHASE M=2 RUGUST PHASE M=Z 
" 
,. 
in §5 §S 
, 
~s ,,~ ;'5 15 15 
'" iii, iii, ~ ~, 
:i ~ ;;! .. ~ i;l ~, ill -, -, so-
100 
200 
, 5 1015 20 Z'5 30 35.0 ¥.i 





in §S in 
, 
~5 ~5 
10 ~ 15 15 15 
i;j ~, iii, ~ -, :i ~ .. ~ ~9 ~, ~ .. so-
t;) 
0' 
, 5 1015 202!i 30 , 5 
" 
IS 
fIG .3J lRTlTUIlE , FIG 13 -k lRTITLU: " FIG 13/ lRTITLU: 'N 

























S. 10 15 ZO Z5 !0.!S 40 45 SO 55 iO 8S 70 75 .. OS 





LRT I TUDE • 
. 




























OS '" " .. OS 
LRTITUDE °N 
LATITUOF' ttl 





























FIG 14 J 







JO. !IS 40. 'IS 50. 55 10.. 10 " 
LRTITI.lE ON 





































85. RMPLITUDE M=l 
z 75. L 
a 65. 30. 
w L o 55. 1 24. r~ ~~J. ::::J ~ ':15 • ~ooY/V . \ '1'iT:J\J '\ 'I '1 ~ 5 ........ 
~ 95. 
C[ 
---.I 25. L L L 7.'1 8~2 
15. 0 6 ':J. I I I 3 6 9 12 3 6 9 12 3 6 9 12 3 6 
FIG. 15 Cl 1979 1980 
8. en ~-I- 7. I ~ 6. 
........ 
w 5. 
I ~ .. 'l. w 3. 
---.I 
a: 2. U H 23. L en 25. 1. 163. 
o. 0 11.3 
1_-1...-- I I l----LL-.....l- I 
N 6 9 12 3 ~1. 9 12 3 60• 9 12 3 6 
FIG 15 b 1979 1980 1981 1982 
Fig l5. Monthly mean geopotential height amplitune (m) of zonal 
wavenumber one, (a) time-latitude section at ] mb, 
















85. t~=2 1 MB 
:z 75. QL &.~ L5~4 ( " 10. L 65. w 22. L o 55. 
::J 15. 2 ry 5.B 
f- '3.5. 3 1 L t--i 
. 0 . L 13 • 
f- 35. @.5 tj IT 
---1 25. 10. 103. 
15. 0 ----L_ -L--L. L--.J 3 3 6 9 12 3 6 9 12 3 6 9 12 
FIG. 16 a 1979 1980 1981 1982 
.j:>. 
'-I 
8. en 0.1 -U 
I- 7. :r: 1 ;:0 
~ s. 2 rn 
t--i 5 ~ w 5. 
:c lOe 
4. ;:;0 
w 3. L L 30 rn 
---l 
a: 2. 4.3 3.8 100 3: U 
(f) 1. L 
200 CD 
L 500 
o. --:s.? 2-4 6 1000 N • c: 6 9 12 3 6 9 12 3 6 9 12 
1982 















~. ~ -~~~9 .~) 




2.00 ~~\L D 
L 
3.5 J~Jf\ / / ~T6f~ 00-: 0 
12 3 6 9 12 3 6 9 12 



























3~2 'J/! \\ -t ~ ~ 
. JU" ~ 10 §j . Ffd L 30 rn L L 1 1 
2.6 . 01• 1 tlJ· V . -100 3: 
H ) tB H 0 til 0 200 co 
r:' 6 - SOO 
. " -'----'--'-.~_'._.L._~~~-'_ 1000 
3 6 9 12 3 6 9 12 3 6 9 12 
1980 1981 1982 
Fig l7. As in Fig. 15, hut for wavenumber three. 
~ • 
r 10 ~ 






10. , .. ao.:I'IL 10. .. -a.. ........ .", .. ?O. 7&. 10. .. 
10.1 .. :10. ...... -. ... 10. ..... -._7&.10._ 
F:IG 18 b LRTrTl...CIE N tl'ZG tEl C 
[V",· 
-o.~ 
10.' ........... _ ... _______ _ 
0.,0. , .. 10. ... 10. - -. ............ 7Q. ,.., - - FXG. lIEl$.,. ~.:G 18 J 
FIG 111 I 
Fig 18. Monthly Northern Hemisphere four year mean northward flux of 

























..... -. .. 1'G."''' .. 1000 
FIG 19 a LRTXTlDE N 
o.:3JIe5 
h-. 0 ~4e9 D 

















Northward fl~x_of heat by the stationary eddy zonal wave-
















~ 8 ~L ~ ~ ~ ~ 1- .1 
0.:9lI7S 0 
-0 019 
FtG 20J LRTI:Tt.D£ H 
Fig 20. 
































10. .. 1000 
G. 
• 












As in Figure 19, but for wavenumber two. 
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Fig 50. Monthly Northern Hemisphere four-year ~ean El1assen-Palm flux vectors 
from the standing eddy fluxes. All of the arrows are the same 
length. The vertical vector component is magnified by a factor of 
LOO with respect to the horizontal component. 
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Fig 51. As in Figure 50, but for transient eddy fluxes. 
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Fig 52. Monthly Northern Hemisphere four-year mean Eliassen-Palm flux vectors 
from the standing eddy zonal wavenumber one. All the arrows are the 
same length. The vertical vector component is magnified by a factor 
of 100 relatlve to the horizontal component. 
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Fig 62. Eliassen-Palm flux divergences (10-5 m/sec 2) resulting from the 
standing eddies, (a) time-latitude section at 5 mb, (b) time-height 
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209 1 208 8 209 7 212 0 215 6 220 S 221) 4 226 2 228 7 229 3 
msm'm5=3='=0=3~'=3~' 
wsmlm'=5=3=om'=5m9m. 
241 2 241 9 242 <1 21lt'" 238 6 233:3 229 6 227 7 227 II 228 1 
~5=om'~3ml~0~SN9=9=0 
267 5 256 0 258 1 251 'I 251) 5 259 5 2SI) 9 252 2 2'lB 7 2H 3 
282 8 283 7 284 1:1 283 8 281 2 275:3 270 6 267 8 263 5 261 9 
291 5 293.2 295 I 294 I 291 3 281) 8 279 8 275 7 270 5 269 5 
297 3 300 2 302 0 301 2 298 5 291 6 286 6 280 0 273 'i 273 0 
ZI'lN!=Il ME~N TEMPERrTURE (elK I FeR f';I'lRTHERN HEMISPHERE <1 YE~R 
1 L979-19821 RVERAGE 0CTIllBER: 
LAT nUDE 















251 q 251 7 261 0 260 4 260 7 250 2 258 5 256 7 255 5 255 0 
264 7 264 2 262 7 261 a 258 7 255 0 251 3 2'1:7 6 .:44 2 242 4 
_0=9~9~6~1~'~9='=6~' 
2502 2492 2'1S'3 242 6 239 5 23'5:3 229 5 223 5 2185 2162 
235 1 235 1 2336 231 I 228:3 225 0 221 2 216 8 2125 2106 
liB 5 7185 2187 21B 6 2181 217 5 2165 211 I 2115 2109 
209 7 209 7 210.2 212 0 214 2 21e, 'i 211.2 215 Q 21,\.2 2n 6 
202 3 202 2 202 8 206 6 212 0 216 i 218 2 217 9 216 6 216 I 
1999 1997 20t 2 70S 5 ZH 9 217 a 219 5 219 i 2187 2182 
2084 20a 1 2088 210 9 2}4 3 218 I 220 3 2:0 6 no 0 2199 
2207 2205 2202 2195 218 5 219 2 220 I 219 9 2193 219 q 
2321 232 a 231 0 2265 22'17 222 I 2205 2193 2165 2lq I 
241 9 241 9 240 5 237 2 ::32 3 227 6 223 9 221 6 220 3 221 a 
=1='S'=IN6~\~5m'=I~g 
256 0 268 2 257 0 253 6 2S8 2 2SI" 2'\;5 I 2'\;2 5 239 9 239 I 
283:3 283 7 283 I 280 3 27<1 I) 256 6 251 0 255 6 253 2 2S I 7 
m3m'='~'=I~'_'=\~1~6 
297 8 300 I 300 '3 295 3 290 0 280 'l 274 I 267 a 251 2 2':J9 5 
Z0NI=l\... ME~"l TEMPER~TURE ("to F0R "l0RTHERN HEMISPHERE q YEAR 
11976-19611 RVERAGE DECEMBER 
PRESSURE LRT !TUDE I 'N I 


















263 I 262 6 261 '3 257 0 2'\8 3 239 2 235 0 233 '3 231 '\ 230 0 
~1)6 '1 2q59 2q4 q 2'10:3 232 3 223 5 217 B 21'1 2 211 5 210 a 
233 Ii 233 5 232 I) Z29 I 222 B 211 B 208 9 205 2 203 2 202 Ii 
21B 0 218rO 2180 217 2 215 6 212 7 208 1 203 2 200 3 1998 
20B 3 20a 2 208 B 210 q 213 1 213 5 210 5 206 1 20J I 282 q 
1990 1989 200 1 205 7 212 2 21IJ 5 212. 208 7 206 1 2052 
196 a 1967 ]996 206 I 213 3 216 I 211) 6 211 i 2096 2092 
207 2 207 I) 20a 3 211 3 215 q 217 3 216 2 213 8 212 4 211 6 
2207 2203 219'i 218 2 217 3 217 0 215 8 213 9 2D 0 212 1 
2322 231 8 229 e 225 0 221 0 21B 2 215 2 211) 2 2134 112" 
2420 241 5 2389 233 B 227 0 222 3 219 0 21S 7 2154 214 q 
=,~,~0~S~0=9m1=1~3=. 
26B 2 257 9 255 5 259 5 2S1 3 2'l'i 5 239 '\ 23f5 1 233 6 232 5 
mlmlmlml~O~'~.=lmlm' 
291 7 292 0 289 2 282 5 275 1 266 0 260 1 255 i 251 9 21)q 9 
296 'l 29B 9 295 5 268 B 281 5 259 7 252 6 255 0 251 I 2'l7 5 


















TRbl E :l. c-
ZI!NR... MERN CEI1JSTRIi1PHIC lBNIl.. Wlf'.Il 1M/SEC) FBR NeRTHERN 
t'fI'1ISPHERE 'i-TEAR 11919-19621 RV[RfU ...RUARY 
LRTITUDE ( 'N) 
10 20 30 40 so so 70 eo ~ 
6 J 11 1 29 3 40 '!: 50 0 563 S'J 0 436 29" 206 
9 4 11 6 2S 1 34 e 4S:3 54 e 556 4S 6 29 B 203 
6 I 6 6 17 2 24" 36 9 51" 56 0 'i6 5 Z9 0 19 2 
o e Z :3 e 5 12 6 2S 9 43 6 51 6 13 1 25 3 t 5 6 
-1 til III 6 7 9 19 2 36 5 4S 0 37 9 21 0 12 7 
_I 5 0 9 :2 6 7.. 111 5 2S 9 31 1: 26 7 13 B B 1 
-2 a 1 2 III 9 12 7 17 0 22:3 24 5 20 5 10 9 7 4 
-2 B 1 'I 9 5 21 3 21 2 20 7 ZO Z 16 5 9 2 6 e 
-1 8 :3 B IS 1 33 'I zs Z 19 5 16:3 13 0 7 6 5 9 
liB a 28 '\ 43 5 30 0 18 2 12 9 9 8 6 3 " e 
1 9 8 9 30 2 45 0 30.. 17 2 11:3 8 2 5 7 3 9 
1 B 1 9 26 iii 11 6 26 9 Hj Z 10:3 7 2 5 J :3 :3 
1 2 6 2 25 5 36 9 2fi 6 15 0 9" 6 5 5 1 2 9 
-0 7 2 2 19 I 26 0 21 8 12 7 7 B 5 2 ,,:3 2 1 
-2 5 -0 9 13 II 2(1 9 17 5 )0 5 6" '\ 0 :3 :3 1 9 
-4 5 -4 5 4 6 10 7 10 III 6 7 :3 9 2 0 1 B 1 2 
-5 6 -6 6 -0 9 5 2 5 7 4 2 2 0 I 0 0 5 0 e 
-6 7 -6 9 -5 e 0 9 a 7 I 8 -0 5 0 5 -1 1 0 2 
Z0I'&L MEAN GEI1JSTR0PtHC Z0NR. MINO UVSECI FBR N~n£RN 
t-t:MISf"t'f:RE 'I-TERR: 11979-19821 RV[RFU mRCH 
PRf~~~RE ~ _______ -=L:..R:..T:..!T:..U:..D_E---=-I:-'_N_)-:-::-_--::-:_---=-:--:~ 


































52 6 51:1 39 6 '15 7 <lB 3 36 1 23 0 10\:1 22 5 19 1 
50 1 1\48 3S 2 43 1 44 1 32 1 ZO B 10\ 0 ZO:l 176 
30\ 9 31 B ZS 8 3S 3 36 2 25 1. 16 9 12 1. 16 6 10\ 2 
95 10 7 11 6 23 I 232 15 2 11 5 96 II 1 95 
1 0 '3 4: 4: 9 15 0 14 S 10 3 9 9 9 6 9 6 7 5 
o 2 '3 2 2 6 9 1 9 1 9 I 10 3 10 3 8 0 6 2 
-0 6 :I 5 5 6 13 I 12:1 10 6 10 '5 9 6 7 1 '5 6 
-I 4: 3 5 10 4: 21 0 17 0 12 2 10 4: 8 7 6 1 1. 9 
-0 8 5 0 19 0 32 5 22 1 14 0 10 3 1 6 5 2 1. 2 
1 I '1 9 2S 0 41 9 Z7 4 15 9 10 '3 6 4: "I '3 2 
I 6 B 2 29 6 42 1 28 5 16 9 10 1. 5 7 :I 2 2 2 
I 5 7 1 21 4 36 6 27 6 11 1 10 5 5 '3 2 5 1 3 
I 1 5 5 23 9 33 e 2S 5 16" 10 2 "9 1 9 0 7 
-0 6 1 6 17 a 2S 8 20 9 11 0 8 B '3 8 1 2 a 1 
-2 1 -I 3 11 '3 19 6 16 B II 5 1 '3 2 7 0 8 -0 1 
-4 8 -5 a '3 5 10 1 10 0 7 1 4 '5 0 6 0 1 -0 '3 
-5 0 -6 1 -I 1 4 1 6 0 4: 3 2 '3 -0 8 -0 5 -0 S 
-5 2 -8 a -5 2 -0 I 2 Z 1 e -0 5 -2 1 -I 1 -0 3 
lliJ'A... toERH C£BSTR9PHtC ZI/lNIl.. Wlt'Il IH/SEC) FeR N0RU£RN 
tt:MISMRf 'I-TEAR 11979-1962) AV[RFU: P"flT 
LRTITUDE I'N) 
w 20 ~ '0 so so 70 eo 
222 IS' -80 -13" -8 'I -12 -ll'() -135 -I 6 
~ 
56 
29 8 18 0 -1 0 -6 9 -I 8 -3 6 -8 9 -11" -1 a '5 6 
2" 0 13 3 -1 '3 -3 5 2 0 -1 9 -8 1 -10 '3 -I 0 " 1 
8 0 1 5 -1 '3 -0 e 'I 1 -I 6 -8 6 -10 I -I 9 2 7 
1 7 -3 '3 -9 2 -0 9 1 2 -I 7 -8 I -8 8 -2 2 1 7 
I 2 -3 '3 -8 0 -1 6 2 8 -0 4 -1 3 -3 9 -0 9 I 8 
o 5 -2 6 -4 '3 1 6 5 6 2 1 -1 1 -1 2 0 Jig 
-0 1 -2 2 0 1 7 7 10 2 .. 8 0 9 0 6 0 5 1 B 
-0 3 0 I B 5 16 9 )6 '3 B 2 3 3 Z 4 I 0 I 6 
-0 2 3 2 16:1 24 '3 22 '3 12 1 6 0 "'5 I 4 1 1 
-I" 2 9 17 2 21 7 21 2 11 '3 7 9 6 1 1 1 0 2 
-2 3 ) 8 IS I 22 0 23 'i 1'i 9 8 8 7 :I 1 5 -0 5 
-2 7 0 5 12 '3 19 0 21 4 14 2 B 6 7 8 1 6 -0 9 
-3 2 -1 8 7 5 11 0 17 3 11 B 7 2 7 2 1 3 -1 a 
-3 7 -3 '5 'I 0 10 3 13 6 9 '5 '5 6 '5 6 0 e -0 9 
'3 1 -4 6 a 2 1 8 7 8 '5 5 '3 0 '3 0 0 1 -0 7 
-I 0 -3 7 -1 8 t 3 1 6 3 0 1 '3 0 1 -0 2 -0 6 
1 'I -2 2 -3 8 -I 9 1 9 1 0 -0 1. -2 1 -0 7 -0 6 
A-3 
TRbLE :z h Z0NR.... MERN CERlSTR0PHIC ZIi!NI=l. HIND IH/SEC) FaR NOOTHERN tt:MI'5MRf 'I-TEAR 11979-)9821 AV[RRc;E f(BRURRY 

















TRBLE J.. J 
19 6 27 9 38 6 '19 3 ~'I 0 33 0 25 2 19 6 21 0 16 3 
20 4 23 4 33 1 42 7 37 1 29 8 26 7 22 9 23 3 18 I 
12 9 1~ 'I 22 8 30 8 2S 8 2'1 9 27 0 25::1 24 7 18 7 
:3 5 1 1 10 6 16 3 lot 1 16 2 26 'I 27 6 26 2 19 0 
07 I a 50 90 B 9 16 0 25:1 27 6 2~ S 173 
-0 S 01 26 69 9::1 15 1 21 6 23 I 179 128 
-1 4 0 9 5 6 12 7 13 6 15 7 IB 8 19 5 14 7 10 e 
-2 2 a 9 10 5 21 8 18 9 15 9 16 6 16 8 12 5 9 5 
-1 5 2 7 19 5 31! 3 2'1 6 16 1 1'1 5 Ii 1 10 6 B 2 
09 66 289 44 7 2B 9 16 2 123 11 'I go 65 
1 3 7 6 30 8 '16 1 29 5 16 0 11 1 9 9 8 1 5 I 
(I 6 6 6 29 T) '12 5 26 1 15 1 )0 1 9 1 7 6 :3 9 
o 1 5 3 26 0 37 4 26 0 14 5 9 1 8 5 7 2 3 L 
-I 9 I 1 19 3 28 4 21 3 12 2 B 2 1 2 6 2 2 5 
-3 6 -1 'I 13 'I 21 'I 11 0 10 0 6 1 5 9 5 2 2 0 
-5 7 -S 0 4 7 10 9 10 0 6 '3 4 3 3 6 3 5 I 2 
-6S -S8 -0651563923222008 
-1 3 -6 6 -5 5 0 1 1 1 I 6 -0::1 1 2 0 1 0 ;2 
lBNJll.. foERN CEI1ISTRI!IPHIC laNAI... HIND tH/'lECI FI1IR N0RTHER~ 
t'fMI5PHERf 'I-TEAR 11919-19821 AVERAGE APRIL 
PR~~~~RE ~ _______ -=L:..R_T_!T_U_D_E __ I '_N_I ________ _ 

































465 '10 B 199 18 'I 21 2 16 1 92 i 2 109 138 
49 2 37 9 19 1 21 3 24 0 16 1 7 6 2 2 9 0 12 6 
36 5 27 6 13 5 19 9 23 3 13 9 'I 0\ -)) '5 B 10 0 
10 9 6 'I :3 'I 15 3 19 a 9 0 0 1 -1 1 I sse 
1 6 1 3 -1 2 10 3 13 1 6 0 -0 7 -0\ 1 0 5 0\ I 
1 0 1 4 -1 7 5 2 1 0 4 9 1 1 0 8 20 10 
04 22 13 82 95 'ti6 37 29 27 40 
-0 5 " 5 6 2 15 0 13 9 8 5 5 2 4 2 3 0 3 9 
-0 2 5 0 15 6 24 8 19 'I JO 9 1 0 5 0\ 3 3 3 S 
lie 4 25 0 '32;2 24 5 13 5 9 1 6 7 3 3 2 5 
o S 7 9 25 9 32 3 26 2 15 0 10 6 7 7 2 9 I 2 
-0 3 5 9 22 9 29 1 2S 6 15:3 t1 S fI 'I 2 S 0 2 
-I 0 3 9 19 1 25 S 23 7 14 1 11 4 a 6 2 4 -0 3 
-2 4 0 I 12 S 19 4 19 3 12 4 )0 0 7 7 2) -0 3 
-3 7 -2 6 7 6 1'1 1 15 2 10 I B I 6 I I 7 0 1 
-'I C -s S 1 7 7::1 e 7 5 9 4 9 3 1 1 1 0 4 
-3 S -S 0 -1 S 2 4 'I 9 3::1 2 7 I 1 0 2 0 .2 
-I 8 -56 -4 S -I 6 I 7 0 9 0 '3 -] 2 -] 2 -0 'I 
IRINA... MEAN CEI1ISTR0PHIC Z0NAL HIt'Il 1M/SEC) FaR Nt?JRTHERN 
t'fMISPtt:RE 'I-TEAR 11919-)9821 AVERAGE Jut£ 
LRT !TUDE I 'N I 
JO 20 30 '0 SO 60 70 eo 
5 6 -3 9 -26 9 -37 4 -2a 'I -25 I -21 1 -21 7 -10 0 
e5 
-07 
16 9 2 7 -20 1 -28 4 -19 5 -18 4 -21 8 -20] -7 4 0 5 
11 Z 1 5 -17 S -22 4 -13 1 -1'1) -17 9 -166 -57 0 e 
3'1 -1. 6 -162 -15 B -6 1 -96 -)'1 2 -13 S -16 0 ;2 
-I 1 -73 -160 -12 9 -4 2 -10 -11 7 -II 1 -10 -0 1 
. 
-I e -7 5 -1'1 1 -9 9 1" -2 8 -6 1 -5 5 -2 Z 0 6 
-2 q -.7 2 -II I -6 'I 2 'lOS -3 I -2 6 -J a I a 
-3 0 -7 0 -7 9 -1 3 1 6 3 9 -0 5 -0 '5 -0 2 I 0 
-3 5 -5 6 -2 1 5 1 15 1 8 I 2 ;2 I 5 0 7 1 0 
-4 8 -3 8 2 7 11 8 22 6 12 5 5 I 3 7 1 8 0 9 
-6 t -3 7 4 1 13 1 24 5 14 7 6 9 5 0\ 2 5 0 e 
-6 0 -3 6 :3 If 12 0 22 9 15 0 7 7 6 6 :3 I 0 6 
-5 0 -3 5 2;2 10 '3 20 S 14 2 7 5 7 1 '3 5 0 9 
-37 -35 -01 7Z 161 1196261 32 10 
-3 5 -3 e -1 7 'I 9 12 1 9 8 5 0 5 3 2 6 0 e 
-2 0 -3 1 -2 9 1 B 7 '3 6 2 3 0 3 I 1 4 0 3 
o 8 -I 0 -3 1 -0 0 1 2 3 9 1 7 1 2 0 S 0 0 
3 7 0 9 -3 0 -1 9 t 5 1 9 0 1 -1 3 -0 a -0 Z 
TABI E ~ 1 lli!l'R. HERN CUSTRi!PH[C ZI!INI=t.. WI~ nVSECl F0R NmTI£RN t'{t115Pt1ER~ "i-TEAR (197'3-191321 AV[RR:iE .J..l.Y 


















-1 0 -92 -27 II -'to 6 -37 Z -3() 7 -29 5 -237 -109 -2 '3 
9 6 -3 fj -22 I -32 6 -28 6 -22 9 -23" -19 0 -8 a -0 7 
62 -6 I -21 3 -217 -21 7 -17 0\ -188 -15 0 -S e 00 
-2 9 -10 9 -20 5 -21 9 -11 7 -11 2 -1'1 I -It 5 -1 '3 00 
-6:3 -12" -20 a -19 I -It 2 -"'I 5 -10 9 -9 I -3 6 -0 a 
-7 1 -127 -IS 5 -IS e -6:3 -2 6 -5" -1 3 -1 B 08 
-7 6 -12 6 -16 7 -12 4 -2 I 1 0 -2 1 -I 1 -0 6 I 2 
-7 9 -12 1 -14 9 -8 1 3 2 "I 8 0 5 0 3 0 2 I 2 
-8 2 -11 5 -11 1 -3 2 10 7 9 8 3" 2 Z 1 3 1 1 
-9 6 -10 5 -7 2 1 7 18 0 15 I 6 5 "2 2 gIg 
-10 6 -9 1 -5 0 '3 5 19 8 17 0 8 1 5 7 1 1 2 " 
-9 9 -6 5 -'i 0 J 5 Ie 5 16 '\ B 5 6 8 5 :2 '3 1 
-8 I -7 2 -3 8 :3 0 16 3 15 0 8 0 7 0 5 B 37 
-5 5 -5 6 -3 9 t 7 12 1 12 '3 6 '" 6 1 5 6 " a 
-'\ 5 -1 7 -4:2 0 8 9 6 10 Z 5 1 5 0 " e '3 6 
-1 8 -2 5 -4 2 -0 4 5 4 6 6 :3 1 3 0 '3 2 28 
1 7 0 '3 -3 7 -1:2 '3 0 '1 I 2 0 I '3 :2 :3 2 " 
5 5 :2 8 -2 e -2 2 1 0 I 8 1 2 -1 Z I 5 1 9 
liNI. MERN CEiSTRI1IPtHC ZaA... NIl'll [HISEC] faR NeRTI£RN 
I'fI'tISrtt:~ 4-TERft 11919-19621 AvtRFU: SfPTEt1[IER: 
















"1 19 8 15 7 I 3 5 Z J5" 20 7 21 1 13 1 56 
12 3 17 9 12 5 1 9 7 6 16 0 J9 2 18 9 12 3 56 
8 5 9 6 5 7 -0 3 7 1 11 5 16" 15" to a 18 
o 2 -2 8 -II I -4 1 6 Ii 11 0 10 1 9 6 6 1 3 0 
-3 3 -7 2 -9 2 -6 6 5 1 e e 1 3 6 5 3 B 1 8 
-1 3 -7 8 -10 7 -7 2 /I 1 '7 3 5 5 S 2 Z '7 1 5 
-1 3 -7 9 -9 I -4 6 6 Ii e 7 6 " 5 " 2 '7 J S 
-5 2 -7 8 -7 1 -0 9 10 '5 11 5 '7 '7 S e 2 S 1 2 
-60 -71 -3112171155916126 09 
-77 -7 1 02 8 9 235 20 0 11 3 '7 1 3 1 0 '7 
-8 '7 -6 9 t" 10 I 21 8 21 9 12 3 '7 6 3 6 0 '7 
-8 '7 -6 1 L L 9 Ii ZJ 1 21 5 12 2 '7 9 "1 I a 
-80 -5'7 03 8 t 20 6 20 0 11" '76 " 4 14 
-6 6 -5 0 -I" 5.. 16 1 16 5 9" 6 " 1 1 1 B 
-6 0 -1 8 -2 '7 3 3 12 S 13 5 '7 5 5 0 3 " J e 
-4 a -3 '7 -3 8 a 4 '7 0 8 '7 4 6 2 '7 2 1 1 '7 
-0" -1 2 -<I 0 -I 6 3 '7 5 6 2 '7 J 0 I 2 J 6 
5 '7 2 1 -3 9 -3 '7 0 9 2 8 1 0 -0 9 0 2 I 6 
letA.. Io£RM CfISTlO.0Ptl[C ZIi!lNl=t.. WII'C "V5fC) FBR NeRH£RN 
It:tlISMRf 'I-TEAR 11919-19621 Av[RAGf N8VEJ1BE~ 
















'12 0 '16 8 61 6 72 9 tlZ 5 69 0 "9 2 36 7 ,2 2 126 
37 3 39 6 53 2 64 5 73:3 6Z 2 17 0 37 6 21 5 12 a 
Z66 29 9 128 52 8 5'37 532 13 7 35 6 20 J 110 
7 0 10 1 23 e 33 6 39 9 3a 1 3S 3 30 1 1& 3 B 'I 
o 2 1 B II 3 20 6 27 0 21 7 28 2 25:3 13 I 
o 3 0 " 2 9 8 9 15 9 18 0 19 1 17 7 8 7 
-0 3 0 5 J 8 9 5 16 '5 16 9 16 (I I" J 6 5 
-0 9 L1 5 6 3 1'\ 5 19 9 17 7 15 7 12 0 5 2 





o I 4 5 16 9 29 5 30 2 21 1 15 0 8 6 3 3 I 9 
-1 1 1 0 17 5 '30 5 31 2 21 7 IS I 7 7 t:. 7 1 5 
-2 2 2 6 15 7 ze 3 zg B 21 '3 1'1 IS 7 1 2 'I 1 2 
-2 7 1 0 13 1 2S 0 27" 20 I 14 I 6" 2 I J 0 
-3 8 -1 e 8 2 18 7 2Z" 17 0 12 1 5 1 1 6 08 
-5 1 -3 7 'I 'I 13 5 17 9 1'1 1 10 I ;, 8 1 2 07 
-6 3 -6 0 -0 e 5 9 10 5 9 3 6 e 1 3 0 3 0 I 
-" 8 -6 '5 -'\ 1 I" I] 0 Ii 5 ,,'\ -0 2 -0 6 -0 2-
-09 -6 1 -75 -2 'I I 7 'I 1 1:3 -I 1 -I 9 -05 
TABLE :<. h Zm-A.. 1£J:lH CEI1ISTRmPHIC Z0fA... NIl'll IM'SEC) FI1IR NIi?lRTHERN 
I1:I'1ISf'tfRE Ii-TEAR: 11979-19821 RV(RRGf AUGUST 

















THLI E ;C J 
PRESSU~E 
6 3 7 1 -5 6 2'1:3 -Z'J 3 -17 9 -l'i;l -9 9 1 I 0 :3 
15 2 B I -S 1 -19 9 -17 6 -II 9 -10 2 -7 2 -2 I I 8 
89 08 -96 -188 -132 -8 a -75 -S 3 -09 23 
-2 6 -6 7 -111 1 -17 8 -9 0 -'I 2 -5 5 -1 6 -0 9 Z 0 
-6 'I -lJ '3 -16 6 -16 9 -7 I -2 0 -1 2 -3 7 -I 2 I 01} 
-7 6 -ll 7 -16" -l'! 0 -3 8 1 I -I 3 -0" -0 2 I 6 
-8 1 -11 1 -IS a -10 7 -0 1 4 0 1 0 I '5 0 9 2 1 
-8" -11 5 -13'3 -6 9 'I 5 76 '3 2 2 9 I 6 22 
-9 2 -11 I -10 0 -2 I 11 '3 12 6 5 7 1 '3 Z 6 2 '3 
-11 I -10 9 -5 5 2 4 18 0 18 0 B 2 5 9 4 '3 2 5 
-11 9 -10 5 -3 '3 '1 0 19 6 19 d 9 1 7 0 5 7 2 B 
-11 I -9 2 -2 1 Ii 0 HI 2 19 2 9 '\ 7 6 6 9 3 2 
-9 4 -7 7 -2 6 '3 'I 15 9 17 5 8 7 7 6 7 'I '3 S 
-6 7 -5 6 -3 0 2 0 12 1 11 '3 6 8 6 6 6 9 '3 6 
-S 'I -1: 'I -3 II 0 9 9 Z 11 7 5 3 5 'I: 5 7 '3 2 
-2 'I -2 I -3 6 -0 6 5 0 7 4. '3 I '3 '3 '3 6 2 'I 
J '3 0 8 -3 I -I 7 Z 6 'I OJ 1" 1 5 2 5 2 0 
6 5 '3 8 -2 2 -3 0 0 5 I 8 0 7 -0 9 I 7 I 9 
Z0NR.... MERN GE0STR0PHIC Z~ WINO 1M/SEC} feR N0RTHER~ 

















36 6 '16 6 '12 0 3'1 q 13 II '\6 2 16 7 46 0 30 5 IS 5 
352 400 36'3 31 2 398 42 8 43 5 41 5 272 138 
2'\ 0 28 I 27'1 250 326 3S J 367 35 8 229 II 3 
" 6 7 q 11 q 1'1 q 227 2) 5 2S 5 26::1 165 77 
-2 t -I 2 1 '\ 7 0 ]6 '3 16 7 18 I 19 5 11 9 5 '3 
-2 'I -2 6 -'I I I L 10 5 11 6 11:3 12 0 6 7 3 1 
-30 -2622 28111121103975326 
-3 6 -2 6 0 3 7 3 15 '3 13 8 10 5 8 8 1: 5 2 3 
-3 7 -1 7 4 8 14 2 ZO B 16 7 11 2 8 I '\ 0 2 0 
-3 7 -0 6 9 6 20 I 26 1 20 2 12 1 7 7 3 6 1 7 
-'I '3 -1 L 10 'I 21 1 Z7 '3 21 9 12 5 7 '\ '3 5 1 7 
-'\ B -1 6 9 1 19 'I 26 0 21 B 12 3 7 2 ::I '\ 1 7 
-4 B -2 1 7 2 17 0 23 B 20 6 11 '\ 6 7 '3 'I I 9 
-5 a -3 '3 3 5 12 5 19 '1 17 2 9 1 5 '\ '3 I 2 t 
-5 5 -1 SOB 9 0 15 5 1'1 1 7 6 '\ 0 Z 6 2 a 
-s 1 -s 2 -2 '3 '3 8 9 0 8 9 4 7 1 5 I 5 I 3 
-2 4 -3 9 -3 8 0 4 5 0 Ij 7 2 6 -0 1 0 'I 0 e 
3 1 -) q -5 2 -3 0 I 4 J 0 0 2 -1 '\ -0 9 0 5 
ll!Nl=l.. HERN C£0STR0PHIC Z0NI=t.. WII'Il IH/SEC) fO'lR NI3RTHEPN 
tt::t115MRE 'I-TEAR 11'378-19811 AVERAGE OECEMBER 
PRESSURE LRTITUDE I'NI 
















90 69 39 9 79 7 10'15 60 I 51 7 3'1: 7 199 13 I 
11 'I B 7 36 5 70 7 91 e 73 3 51" 3S 0 18 B 12 3 
9 0 7 6 29 6 57 6 7S 5 61 6 CIS 6 33 9 16 7 10 9 






0" 9 6 239 3'\ 1 38 2 36 9 26:3 10 B 
0"6 3 6 11 8 19 3 2'1" 25 7 )9 1 8 0 
1 3 4 3 12 9 19 'I ZI 3 20 8 15 0 6 6 
1 8' 7 6 18 B 22 6 20 6 18 2 12 6 5 7 






" 6 9 0 22 e 36 5 31 Ii 21 2 14 3 a" 1 3 3 B 
" 'I B 5 23 6 37 7 32 '5 21 2 13 5 7 " " 0 3 I 
3 1 6 5 21 5 35 1 31 0 ZO 6 12 9 Ii 7 :3 3 Z 5 
1 8 "2 18 6 31 2 28 '5 19 3 12 I 6 I 3 7 2 I 
-0 6 -0 0 13 0 23 B 23 5 16" 10 2 "9 3 I I 6 
-3 a -3 0 8 3 17 6 18 9 13 S e S 3 e 2 5 1 3 
-54 -621681116 Ba 55 17 1307 
-5 7 -7 7 -2 8 3 3 7 I 5 9 "f 2 0 6 0 2 0 I 
-" 7 -9 I -7 0 -0 Ii Z Ii 3 Z Q 3 0 1 -1 "\ -0 7 
A-4 
TRBLE 3a Rff'"U1'1.JX IMI IF GEIPITEHTHI .. tElQiT FIR TI-£ liNI. WRVE-1'U'16f~ I IN GEIIf"IITENTHl.. fl!lft ~T~IUI ~l'ItSf'H(R~ 4-T(Aft 
11979-19821 RVERAGE ..A«.IFItY 
PR~~~~RE I--____ --.,._----:_L_R_T_IT"UD_E--::-:-I '_N_I..,..,._-:::_--::-:_----:::--
















TRBLE 3 c 
• 15. 4. 0 15::1' zoe 4 397 1 750" 1021 0 e95 '" '::II 9 295 0 
37 3 ]g 5 '15 0 169 a 340 a '738 7 1007 BOB 549 5 304 8 
28 0 3'\:3 6S 8 131 8 3.)j 9 731:3 1015 5 939 3 575:3 320" 
10 1 23 1 51 2 77' 259 5 678 5 930 5 ~'" 5 55' 6 309 e 
Ii a 17 a 33 7 12 2 21B 2 538 5 782 7 7S8 3 177 9 ZS7 2 
6 a 11 9 17 7 Z2 9 97 2 liB 3 119 3 161 9 301 3 170" 
6 a 16 B 14 2 24 4 56 0 UB 5 277 15 ::122 15 223.. 130 a 
80 18., 2S" 3S 0 58 9 111 7 202 3 24'\ 2 181 e lOB 6 
6 2 2 .. 3 19 9 17 5 B2 2 108 9 143 2 177 9 U6 1 89 e 
6 3 31 8 69 a 53 5 113 5 130 0 10"1 5 126 4 115 5 "13 8 
5 e 31 6 sa 1 so 3 131 B U8 3 102 3 104 3 103 2 67 5 
4 9 C1 9 57 5 16 II 138 II 153 a 100 9 93 0 9S 1 65 1 
3 9 22 8 44 6 45 4 135 7 ISO a ge 0 as 2 ea g 64 a 
2" 13 8 23 3 14 5 118 a 130 II eo 3 70 7 79 5 61 2 
2 1 7 7 11 9 10 9 97 7 109 1 51' 515 9 7Z 2 56 8 
387480 go3 681790435351604487 
"'37190 2",0 570 705 366 298 530 392 
II 0 "II 12' 22" 51 2 7' II 4" '\ 50" 11 15 3'\ 0 
Rff>I...ITlI:£ un IF CEFITENTHL 1£1QiT FIIR TI-£ lll'A.. WRVE-
Nl.t18Eft I IN GEIilf"lTENTlfl.. fl!lft ~Ttt::RN tfPUSPHERE FrEAR 
11979-1982) RVEm:iE I'f*CH 

































29 0 19 1 72" I~ a 2SO e 4'3 a ~3EI 9 466 2 "I 6 213 5 
21 9 33 a 62 5 109 4 20? B gsg 2 471 7 123 5 2B6 9 191 9 
16 2 Z7 3 51 3 B8 5 161i 1 321 5 131 7 i05] 111 6 113 2 
6 5 za 1 10 3 r,s 9 103 1 211 II 3eO '\ 120 9 zoo 8 1111 1 
5 B 18 6 2S 9 30 B 69 3 180 1 3 .. 1 S 1X1 3 29B 2 161:3 
5 5 18 2 za 3 Z3 5 Z6 7 B2 B 221 7 337 5 21;0 1 136 0 
5 4 "' 8 I; S zq' 28 7 se 7 158' 252 I 1M" 107 2 
5 1 19 7 21 3 2S 1 31 2 SS B In 1 190 9 113 1 86 1 
51 za9 171 321 19286879112991051676 
5:3 22 5 49., ~ 3 6S S 112 4 68 1 82 7 74 6 51 4 
1 9 21 5 18 8 !7 fI 71 9 lze 2 71 8 71 B 68 9 13 7 
'\ 5 189 12 2 ~" 7e 1 135 1 79 2 79 7 70 8 12 1 
"0 157 34' 27 6 '7S 4 133 0 77 5 7\l 3 71:3 42 9 
'2 105 21 4 23 II 66 6 lU 3 68 2 73 0 67 e 11 6 
, 1 7 1 13 1 22 7 54 e 92 7 54 1 64 9 62 9 ]9 6 
3 5 .. 2 6 I 21 5 !4 0 61 a 39 SI 52 3 56 9 37 6 
3 5 .. 1 12 9 21 1 Z5 6 51 5 33 B 51 Z 55 5 35 9 
1 5 10 t 215 5 21 9 21 7 49 0 3ft 0 67' 59 1 '2 0 
fM'ltTlJE IMI F CEFITENTIII.. tElCHT FIR 1l£ llltA.. WRVE-
f«..f"ftft 1 IN GEII"'ITENTlFl.. fl!lft ,.UI'DN 1£'U5r'l1~ 1-rr:~ 
11919-19821 RVEROOE MY 
LRTITUDE I'NI 
!O 30 10 00 00 70 80 
'0 9 11 0 110 0 ez 8 102 2 92 7 72 1 75 1 '" 9 ~g 5 
238'33417847 azSl 682 516 627 791565 
IS e ZS 7 ?1 0 19 B 67 8 11 0 29 7 .. 9 2 71 3 51 5 
e 0 Ie, Z9 8 '1 7 59 8 25 II 29 2 35' 58 e 12" 
1 9 15 t 21 2 12 6 10 5 12 5 23 1 30 5 18 I 33 3 
18 11 9 190 ZS 3 33 U 322 29 2 21 9 21., 117 
"8 12 a 20 i '] I !Ie 0 '" 8 :!8 t 25 5 2] 1 I' 2 
1 8 13 Ij 32 9 52 0 15 2 52 II .. 1 B 28 2 Z2 2 13 9 
"B 16 I 52 2 7S B 19 0 60 II 53 6 29 7 22 B 16 I 
"5 1? 3 81 7 BB 1 42! 71 I 62 II 31 I 2S 4 19 3 
3 8 11 8 55 1 78 B 37 1 ez B 69 B 3S '\ 29 2 22 B 
, 2 11' 15 0 83 1 ~ 5 81 2 71 e 39 e 33 e 21S 6 
2 7 8 2 35 3 4S1 2 9G' Sil3 6 69 2 41 9 36 g 211 5 
1 9 '\ 7 22 I 27 3 38 B 88 1 59 5 40 5 38 2 31 5 
1850163 12S 315" 19& 502 ~7 361 307 
3 I , 8 gilt 5 27 2 60 6 3S 5 29 3 31 B 27 5 
17 110 191 259 '17 150 Z;' 277 291 150 
eo ng ~, ~g ~, ~e v, ~o ~7 ~. 
TRBLE 3b RHPLIn.a: IMI IF CEBPITENTHI. I£IQiT FilIR Ttl: lillt-R.. ~VE­NUI'1BE~ 1 IN GEIPtTENTHl. fef!: N8R:THERH HE:I'H5PHERE 1-TEM 
11979-19821 RVERAGE FEBRl.Rn 
PR~~~~RE I-______ ---=L~R_T~IT_U_DE____:".I-'N-I__::_::-__:::-__:::____:-____: 

















215 0 .59 515 15 114 2 171 ~ ~I 7 468 9 514 7 ~27 5 1705 
ZI 1 40 3 SO 4 90 3 124 7 Z80 1 484 7 553 5 377 0 210 8 
13 1 32 1 3B 8 66:3 81 2 ZB9 9 531 7 635" 165 2 25" 6 
52230271100 703 30BI 5eZ1 7052 5219 3007 
1 1 19 5 ZO a 26 5 so '" 2SZ 7 525 7 653 1 183 1 271 9 
1 1 16 1 15 1 21 6 ZI 3 126 8 313 1 118 7 Z99 8 161 e 
4 4 16 2 15 7 25 7 ~ 0 79 1 198 3 2153!5 zoe 7 116 9 
1 5 16 7 22 7 32 6 59 5 69 9 126 9 2m 5 156 B 90 7 
'" 2 18 1 38 9 "'3 0 84 9 79 5 az 2 lze 0 109 2 66 1 
4 3 2~ 7 53 I 52 I III 8 98" 57 1 67 5 67 3 43 a 
3 1 23 1 53 0 5S S 12'1 7 112 7 63 a 41i 0 17 6 30 9 
2 6 21 2 15 e S5 5 127 e 121 I 72 9 .. 2 0 37.. 2'" 6 
2 0 17 6 3S 9 S4 7 123 6 120 8 76 a 41 5 31 6 25 4 
2 2 10 8 19 0 53 1 108 8 107 4 71 9 39 0 30 9 26 2 
3 0 6 7 9 8 50 e 91 9 91 e 63 8 36 e 2e 7 2" 9 
374977407641 699 52" 444 30e 241 
3 7 6 3 13 I 31 1 51 7 63 7 52 2 5" J 35 9 23 1 
S 3 10 2 za 2 28' '\1 a 154 7 6' 15 77 2 10\ 6 21 9 
RHPLITLtt 1M' IF CE0P0TENTJR.. HEIGHT n'R Th£ l0NR.. WAVE-
trI..IMeEft 1 IN GEHTENTIFIL. f0R N"RTHE~ HEI'IISPHERE 'i-TEAR 
11979-1982) RVERAGE RPRll 
















TRBLE 3 f 
110 331 3e5 
96287315 
'i6 6 98 fI 179 9 238 9 257 2 2503 1561 
35 8 76 8 130 a taa 4 221 4 22D 4 135 I 
9 6 L'" 0 21 5 31 7 5S 9 107 7 170 1 leG 9 181 2 115 2 
1 2 IS 1 za e "1 e 16 2 91 II 158' IS8 3 IJ3 6 87 5 
13 161 ZO 8 297 10 I 76 9 1 .. 1 8 171; a 1177 92 e 
'" 3 15 1 21 8 73 e C1 5 55 1 103 6 159 6 113 1 87 2 
'3 15 B ~ i 2i I 20 e 60 0 9S 1 1"1 2 122 1; 75 I 
'" 1 17 1 35" 11 1 21 1 61 a 95 0 108 0 103 I 6~ B 
1 5 19 5 18 6 51 1 21 e 72 3 91 9 91 8 82 7 51 I 
4 4 20 4 5S 9 64 6 2S 9 87 8 106 2 7B 6 63:2 37 6 
1 1 179 so 7 605 29 6 102 1 1156 72 2 52 3 296 
:3 5 1" t 11 9 525 30 7 lit 5 120 1 69 ft '\70 25 '\ 
:3 1 11 8 336 45 a 30 1 113 2 1177 673 4S 2 2,2 
2 e 7 8 :!1 6 33 5 26 3 103:3 101 1 58 6 11 1 21 e 
3 0 6 2 11 6 25 5 Z6 1 88 8 B2 7 .. 9 0 3" 9 18 7 
3 a 5 9 5 0 22 2 19:3 62 S 54 2 3'\:3 28 7 19 7 
3 2 7 a 15 1 26 5 11 9 16 3 38" 29 5 32 a 22 2 
5 2 13' l5 5 ~ 0 19 7 '2 0 27" 37' 31 9 2" e 
RHPLITLtt [M' !F CEBPIIITENTHI. I£JGHT FeR HE lBI'R. WRvE-
J« .. tlflU I IN GEBPIITENTJFI.. feft NORTHERN HEI'HSPHERE 4-TERR 
11919-(982) RVERAGE ..lJNE 
PR~~~~RE 1---::-______ ..:L~R_T::..lT:..:U:.:D..:E_I~':..:N:..I _______ _ 
















30 9 11 2 50 3 78 1 101 3 ea 5 51 5 16 9 SIS 0 47 3 
237343 'n4 604 803 592 355 373 520 44.5 
15 1 ;!3 II Z6 9 11 6 64 6 13 1 21 7 32 '\ 18 1 "'2 1 
15 I 13 S 32 8 415 II 54 1 11 8 "'1 9 ~ 7 4] 7 39 a 
e 2 11 5 28 q 10 0 38 9 ze 1 29 8 29 1 3B 5 35 1 
6 2 10 6 l1 3 20 9 10 0 30 3 32 '\ 28 2 29 5 2Z 0 
8 2 10 5 US::I 3] i 4e 9 '5 I 4"" ::13 '1 20 2 12 9 
B 1 12 8 33 2 59 1 61 1 S5 5 55 B 31 1 2D 5 11 6 
S 6 16 I 57 1 91 3 69 6 f3 0 63 e 39 1 23 6 12 B 
5 1 17 3 66 S lOS 7 59 1 61 2 72 3 12 4 29:3 20 4 
5 2 14 3 57 8 92 1 ,\1 e 72 2 19 3 4,\ 3 38 5 2B 3 
4 5 10 I 13 7 '70 1 36 3 ,. B 8C1 7 45 B '\8 2 ]4 9 
34653)9 4a4 322 724 753 460 551391 
2 1 :3 8 IB 2 20 5 28 2 81 2 59 3 .. 2 8 57 9 "'0 0 
1 E 7 e 11 3 13 II 25 0 50 I "'5 7 311 5 5. 0 31 I 
4 9 12 9 25 7 2S 4 19 1 32 6 27 6 31 e 4t 2 30 2 
'S 18.. 38 I --11 8 27 1 27 2 21 a 28 7 31 1 25' 
10 6 22 2 se, e2 0 '\8 0 '" 27 0 29 I 30" 21 6 
A-5 
TABLE 3 'J 
PRESSURE 
RPf'I.[TLCIE IHI IF CEIlPITENTHt. HE[GHT FIR THE UNIt. "'YE-
NI..tIfIE~ 1 IN Gf:II"'ITf:NTlFIL f0" NIII"TI'£~ I'£t1ISf'Hf.~ 1-Tf:A" 
11919-1982) RV£ROOE .l.l.T 


























































~ 7 55 5 711 Z 109 0 91 I! ~1 S 49 7 37 Z 31 7 
40 3 37 4 83 I Sli 3 67 II 45 8 41 SI 35 e 35 9 
19:3 28 0 25 1 11 1 7Z 8 18" 30 5 39 2 35 I 3'\ 2 
7 II 12" 20 L 37 9 55 S 3e" 41 7 17 0 35 I 33 0 
8 'I B 3 20 0 33 9 \Z:3 22 2 2S 2 31 II 29 2 30 8 
6 1 7 6 IS Z 23 3 16 9 !1:3 39 9 ,\1 1 35 9 21:3 
5 " 7 i 17 1 !M!i 0 61" 51! 54 I 53 II 38 5 24 7 
6 1 9" 3i" B5" 79" 58 7 62 0 62 5 41 g 2. 7 
6 7 12 2 57 9 101 9 91 6 60 I 68 I 70 7 45 6 25 1 
7 4 13 4 sa 7 121 a B5 B 51" 74 0 79:3 49 4 27 7 
7 a 10 II 59 2 103 9 63 0 41 1 78 6 88 0 53 J 31 a 
51! 69138780 159~" 790 eel 5533<17 
4: 4 3 5 30 0 53 9 35 7 38 3 73 5 83 9 53:3 3S a 
2 :3 "1 16 9 25 0 za 1 29" 57 6 68 '3 41:3 32 5 
21113 zoe 231231216436537363276 
5 a 14 0 32 1 40 2 29 7 18 5 21 9 31 6 25 B 20 8 
7 5 16 0 '13 3 55 5 'l3 1 23 e 7 8 20 8 22 2 17 3 
II 5 23 I 59 8 73 5 61 2 '3 6 20 6 " 2 16 9 !3 6 
Rtt"lITLIX IHI II! GEFITENTHI. t£IGHT FIIR THE ll!Nl. HRVE-frrI..teE" 1 IN GE .... TENTlfl... flMt NI!IRHERN tfl'HSPHERf i-TEAR 



















LRT nUDE I'NI 
[0 ~ '0 10 ~ 60 m eo 
268 
" 5 ~I 685 lOS 7 130 • 1320 794 
ZI , 27. 3lJ9 5< 0 777 O1Z [01 5 m4 
187 229 316 3lJ0 .6 5 5' • '0 I 620 
liS 2H 112 
"" 
200 '3 • 607 "'9 
9 Z 195 33' 296 100 ze 0 52 3 505 
95 
" . 115 2"79 II 6 ~7 46 0 369 
99 ,.1 
" 2 212 23' 20' ., , 31< 
II. Z, 9 315 Z1 , 51' 370 5 •• 396 
145 116 5. 0 2. 5 185 • 6 • 60 • •• 6 
<6 Z 49 , 720 195 686 552 • 9 I 5[ • 
140 12. .30 15 • 76. eo, 719 589 
t01 322 173 195 778 61 6 766 59 [ 
6. 23[ 3Z 5 2Z 9 74 • 59 5 73' 5'2 
16 IZ 6 II 5 25. 61 2 52 I 6[ , 471 
5 I ,., 96 265 55 I <S. 5[ 0 311 
107 [96 191 2. 6 .2. 350 360 236 
IZ 8 22 , 2' 9 192 31' Z9. Z9 I <.9 
10 [ 325 30' [09 23 • Z. 8 20' Z27 
Rl'f"LITta: IHI II! GEiJ>ITENTHl. HEIGHT F"IR TI£ l~ HRVE-tu'18E" 1 IN GEIPIITENTHI .. fBI' NIi!lfHt'f1!N t'fPU5.-H[~ 1-T[M 
11979-19821 AvERAGE N0VEf'ftR 




















to ~ ~ ~ ~ 60 ~ ~ ~ 
30 5 66' J6e 6 208 1 233 7 550 t e65 9 M5 5 503 5 253 9 
22 1 53 9 142 7 185 5 218 8 514. 2 838 2 822 1 489 1 245 7 
175 11 I 1178 lZS 1 226 3 551 7 822 3 fKJ8 3 181 e 211 0 
1 15 21 6 72 e 151 6 201 a '1ere 1 709 7 705 9 '121 5 209 7 
52 11 ° 11 5 Z5 1 li65 380 9 543 1 56J 2 337 i 16S 8 
53 105 170 19:3 51 3 159 & 271 J 301 9 185 9 92 B 
5;, 12 I lSi 1 25 II 38 2 122! 190 5 191!! 5 120 SI 60 9 
5 3 14 6 Z8 '1 38 2 i1 B 123 8 158 J 1'\6 1 BS 8 11 a 
5 1: 19 5 17 6 57 0 sa a 138 9 142 8 106 1 57 0 29 1 
5 9 23 4 60 6 67 4 7'1 I ISO II ttt 5 81 2 43 I 26 4 
5 B 21 2 55 9 62 5 81 1 173 b I'll 8 85 '3 10:3 28 5 
52 us a 157 5215 927 1715 15 1~7 3 820 39 e 31 8 
"2 12 I 35 8 43 2 80 4 170 5 128 I 76 7 40 2 34 2 
2 5 5 3 ~ 9 29 1 m 9 115 9 [OS. ., 2 39 3 31 5 
I 9 2 5 It 6 19 9 50 1 1)9 7 8"1 9 52 15 37 7 33 5 
'3 3 6 1 4 ° iii ° 42 6 81 2 SS 0 37 5 37 4 30 7 
3 7 e 2 e 1 5 7 '.H 3 S8 7 13 '3 31 7 39 3 30 5 
15 (j 11 e 11 2 e 0 ~ e 1115 7 17 1 19' "115 7 3] 5 
TABLE 3 ~ RI1Pl!1L1lE IHI IF GEIlPITENTHt. HE[GHT FIR THE ZmNRL W~VE­N\JI'1ef" I IN GEBI"IIITENTIRL f0" Nl!llnHE~N ffl:''I[SPHERE 'I-TEA" 
11979-(982) RVERAGE IJJGUST 
PR~~~~RE f-_______ --=L:..R __ T.:..lT:..:U:.:D.:.E-:I_' __ N1 _ -:_-:_-::--















TABLE 3 J 
313 
2Sl 
53 6 54 3 159 2 101 1 69 1 61 a 59 2 Ii' 1 ZI5 1 
40 4 34 8 51 5 80 1 61 7 oft! 8 54 9 36 6 21 8 
18 5 2B 0 18 5 31 9 62 8 13 3 30 7 17 0 3, 7 18 8 
15 3 IZ 9 11 <1 <10 5 15 5 ~1 7 ~1' 50 2 31 2 19 1 
5 1 91 188 31 1 37 0 20 8 22 1 37 g 282 186 
SIB 2 13 1 19 1 16 1 32 2 31 1 36 7 30 1 21 2 
5 1 e 1 15' 32 7 59 0 43 I 11 3 52' 3B 1 21 1 
5 I 8 7 29 6 58.:1 7'1 7 17 a 4g 5 91 3 11 8 27 7 
5 8 1I 1 19 9 95 1 91 0 1.1 3 53 1 69 7 52 9 32 5 
6 7 12 5 60 e 114 1 86 5 39 9 58" ?8 1 61!il 40 1 
6 1 9 9 52 1 lOt 0 85 2 39 I S9 2 85 2 75 8 17 1 
1 9 5 1 3e 1 78 4 "3 7 39 1 59 9 Be 1 63 3 53 1 
, 
3641266574. 291 36' sea 850 B43 47 
1 6 :3 5 17 7 30 1 19 3 '2 3 17 3 71 9 75 3 50 2 
1 6 7 0 22 9 21 1 Ie 3 29 1 39 0 59 5 6" 0 13 7 
3 9 11 7 33 4 37 8 21 S 25 2 27 1 40 2 116 3 34 3 
5 8 11 9 12 t 50 I 31 7 25" 20 5 27 a 38 '\ 30 3 
9 J 19 1 55 0 61 1 SO 0 33 7 18 <1 19 5 32 5 26 6 
RHf"LrTta: IH) BF' GEIlIPi!lTENTIRI.. HEIGHT Fi!lR THE 1i!lNRL. H~VE­
NUM6E" 1 IN GEIlIPI!ITENTlfl... f0R N0fHHERN HEMISPHERE 4-TEAR 
11979-19821 AVERAGE 0CTi!lBER 
PRESSURE LRT nUDE I 'N I 
(MB 1 f-------
,O---Z-O ---'-0----10---5-0 ---.-0----'0----.-0 ---.-5-
o 4 29 7 JIi" 57 2 122 2 218 a 'lSI 0 600 4 S6a 6 '367 '\ 2LS 7 
21 6 27 4 SO 2 100 6 IBS 0 351 8 478 7 469 9 306 7 170 6 
12" 21 3 15 2 78 0 125 8 ;ZS1 S 361 6 363 6 232 2 129 0 
3 5 13 6 36 6 57 I 11 6 111 9 2'\'1 6 23e S 153 0 86 0 
10 3 8 10 2 Z1 1 39 2 26 6 101 1 176 9 180 8 Ita 0 66 a 
30 3 7 8 S 14 1 11 5 27 1 is 5 ao 7 9a 0 70 3 '10 B 
50 :3 7 5:1 3 12 7 21 6 25 0 16 9 53 e 7S 3 55 '\ 32 1 
70 :3 7 II 5 2S I 38 9 28 7 56 i: 69 6 70 I 51 1 295 
100 3 8 15 8 43 1 60 5 36 9 11 a B2 1 73 1 50 6 28 I 
150 5 1 18 5 so 4 68 2 44 I B6 9 96 3 B3 1 53 7 27 6 
200 5 5 16 5 1. 1 51 1 12 1 91 2 101 9 as 2 56 9 29" 
2SO S 0 12 9 J4 5 112 9 39 3 gil e 100 3 87 2 58 9 32 7 
300 4 1 9 0 25 4 30 1 '3S 4 90 4 93 1 BO 1 58 5 34 q 
100 2 2 3 a 11 1 13 2 33 1 76 2 7. 1 63 6 52 5 32. 
~ I 0 2 9 5 6 8 6 31 5 52 5 57 0 li7 9 15 1 29 L 
700 2 3 a a 10 0 10 3 26 8 46 I 31 0 26 6 35 I 25 0 
850 3 0 9 5 11 5 9 8 19 7 11 e 36 1 20 '\ 33 7 26 0:: 
1000 15 9: 12 1 "' 6 11 3 10 5 '\0 2 13 3 29 3 39 1 Z8 1 
RHPlITLllE IHI IF GEFITENTHI. HEIGHT ri!lR THE Zi!lNRL H~vE_ 
NUMBER 1 IN GEIPITENTIAL. fl1lR NIRTHER.N HEMIsPHERE 'I-TEAR 
11978-1981) AVERAGE OECEMBER 
PRESSURE LRT ITUDE I 'N I 

















iii 1 '150 a9 1 IS9 I 1ge Ii ~33 0 1536 liO,\ a 245 S III 'I 
33 9 41 ° 81 2 12~ 3 156 II 368 II 4Q55 446 6 267 1 137 I 
21 8 36 3 ?5 8 99 7 156 8 '107 2 541 2 "197 8 301 8 151 1 
10 e 210 560 70 e 175" li13 IS 539 3 5197 3260 158 3 
6 8 18 9 31 6 51 2 ISq 3 352 5 468 9 '176 S 311 3 162 5 
6 6 14' 10 1 Z9 0 B5 8 190 9 291 8 336 0 239 5 127 9 
S 6 15 $ 10 3 27 "I 62 7 127 7 215 2 262 2 195 S lOS "I. 
e 8 19 I 21 9 31 8 70 5 tl8 5 173 g 218 8 166 a 90 1 
6 5 Z5 2 19 1 11 2 87 5 116 3 li2 1 16Z ° 140 5 76 0 
6 I 32 1 66 1 53 1 log 1 113 I US I 151 '3 118 6 63 7 
5' 29 9 61 7 ,9 Z 117 7 lOB Z [09 3 113 6 lOB 3 56 B 
i 9 2i iii SO 9 .5' 115 6 98 1 10', 138 5 102 15 52 2 
'3 9 19 5 ~ iii 43 0 107 1 gO 2 99 a 133 I 98 a 48 6 
Z 1 II Z ZZ, 38 3 .S 1 T,; I BS 9 liB B 67 3 ,2 1 
2 5 15 7 11 ° ,2 6 157 15 153 9 73' 103 2 75 9 37 15 
i 4 7 2 4 5 20 7 51 1 52 6 51 3 76 2 52 5 Z8 7 
S 0 1 e 5 5 18 6 "6 I!I S3 e 43 1 62 5 40 9 23 "1 
1 1 9 'I e a Ie 7 17 0 152 15 515' 59 9 3e 4 21 a 



















RMPLITUOE [I'll IF CEiWllITENTlRL HEIGHT F0R THE llllNJ:l. ~VE­
NlJI'1BE~ 2 IN CiEIlIP'TENTJRL flZll't NIiJRTHERN HfI'![SI"HERf II-TEAR 
11979-1982) AVERAGE JANUARY 
LAT ITUDE ION] 
10 20 30 10 50 eO 
" 
00 05 
19 5 15 1 32 7 85 3 leg e 251 & 241 I 199 7 9f! 9 33 8 
15 8 12 8 27 7 72 3 159 5 210 7 231 5 211 3 105 8 36 3 
124 11 9 Z6 5 S8 1 U3 7 191 Ci 2491 236 a 1161 392 
5 6 12 9 ze 2 es 0 126 9 195 1 Z9~ e zeo 1 IJ1 9 41 7 
5 6 13 1 16 4 55 3 106 1 195 7 312 6 2a8 2 138 e 46 2 
5 6 12 7 19 1 36 9 75 1 179 5 293 5 25] 6 120:3 40 7 
5 5 10 15 13 a 28" 64 e 1153 !I 2150" 211 !I 102 15 34 7 
5 5 a 4 12 7 25 6 so 8 151:3 239 2 la9 2 B8 2 29 B 
6 1 10 0 24 0 31:3 58 9 147 I 204 8 t62 0 74:3 2i 9 
7 7 15 1 33 8 98 7 sa; I'll 1 178 8 139 I 63" 21 0 
8 a 16 8 35 5 36 4 B2 5 139 5 160 9 12a 1 58? 18 9 
7:3 151 338 293 1572 1385 1'50 e 1223 5S 1 17 1 
6 1 13 I 30 2 22; 69 B 134 1 I'll" 115 g so 9 IS 2 
42 89 21 5 16 8 68 1 116 9 119 S 99 5 423 125 
3 1 6 2 11 2 11 1 ~8 1 96 8 96 9 81 4 31 7 10 1 
3 3 5 3 e a 12 5 11:3 63 5 56 9 47 6 22 e 6 5 
42767111743958339828218553 
5 a 8 8 4 9 15 4 55 9 ~ II ~:3 2 24 0 11 9 5 4 
RMPltTUOE [MI I!F' GE2lP2TENTHl. HEICHT FaR THE zmM\. WAVE-
NLt1BEl't 2 IN Cif:0paTENTlRL flZl~ N0RTHEItN HEMISPHERE II-TEAR 
[ 1979 -1982] AVERAGE MARCH 
















TABLE 'T e 
21 2 13 9 JO 8 55 ~ 52 1 159' 88 2 81 II 59 0 27 1 
18 4 13 5 28 3 50 e 10 8 61 1 90 I 85 9 SS; 20\ 7 
15" 13 1 27 6 47 6 31 6 67 6 lIS 0 100 8 58 1 23 2 
7 4 13 1 Z9 1 10 7 21 1 79 4 111 0 131 9 61 3 23 a 
1 3 12 CI 24 5 32 1 22 0 85 0 1St 8 112 8 65 9 21 '3 
4 2 12!l 16 5 23 1 2S 2 69 3 129 0 126 3 59 2 18 6 
4 2 10 2 15 1 25:3 29 5 71 II 122 15 1215 2 56 8 15" 
4 2 B 8 16 1 30 5 33 4 81 8 123 1 121 2 54 2 11 9 
1 7 B 9 24 3 41 0 37 5 92 2 122 6 113 2 50 5 11 2 
5 5 Il 7 33 I 52 a 42 7 101 0 117 6 102 5 47 a U 0 
51 126 313 522 1.75 108 '3 1131 95 2 162 1'\ 4 
5 1 120 325 465 51 15 113 e 111 a 91 5 467 119 
"e 10 II 29 3 39 7 53 7 1l'3 5 107 4 88 6 46 I 11 3 
1 2 8 6 22 1 29 6 52 0 102 7 93 5 78 2 .1 2 12 6 
:3 6 7 1 16:3 2'i 0 115 e 118 3 78 7 6'l t5 319 11 5 
3 7 7 2 8 II 21 2 32 2 63 8 50 1 37 9 24 3 9 7 
1 0 ? 9 9 I 19 5 23 4 57 3 46 0 21 3 16 B 7 B 
3 7 7" 15 e 17 e zo e 68 7 152 1 23 5 10 3 5 8 
RMPUTLa 11'11 IF GEIIIPaTENTHI. HEIGHT FaR TI-£ ZBI'R.. WAVE_ 
M.JI"ft:ft 2 IN (j~"TENTI~ fBPI NeftTtt:RN HEMISPHER~ 4-TEM 
11979-1982) AVERAGE HAY 
















15 II: 192 31 5 58 9 47 9 29 9 232 30 2 282 132 
12 1 18 0 32 4 57 0 15 3 32 3 22 6 29 2 25 I 12 1 
8" 17 1 335 57 '3 111: 9 32 9 23 3 28 1 22 e 11" 
5 0 17 4 3S 8 58 I 45 '5 50 15 28 5 29 7 20 4 10 6 
3 7 17 0 30 5 12 0 34 5 28 1 23 B 25 1 18 0 9 1 
3 7 12 B 17 5 11 5 18 0 20 e 17 6 11 1 13 0 5 9 
'3 6 5i1 5i1 13 3 12 1 27 2 31 I! 26 IS 18 5 12 1 5 2 
:3 5 7 7 15 2 20 5 iO 9 51 0 39 9 26 1 11 6 5 2 
36 63247322504679500 352175 55 
3 9 6 8 32 5 37 3 51 I 79 6 57 I 46 1 22 2 6 3 
3 5 B 2 29 3 32 5 51 9 90 1 81 1 56 2 21 5 8 0 
3 2 7 8 22 5 24 I! 53 ~ 97 1 ~II 5 151 15 31 2 9 3 
3 I 6 7 15 2 17 2 53 '3 97 6 65 I 68 3 31 6 9 5 
3 I 6 2 5 0 10 '3 19 0 89 I 60 5 64 5 ,8 9 8 6 
, 1 8 2 15 5 12 8 43 1 78 5 ~4 I 55 15 25 '5 7 6 
3 7 10 5 13 3 20 8 26 6 '58 I 41 9 36 3 18 6 6 I 
., e II 0 195 211 17 2 42., 31 e 22 1 145 5 1 
:3:3 II 7 28 II: 36 '3 22 I! ~ I ]9 3 I" S 128 47 
TABLE 4 b RHPLlTUOE 11'11 !F GEmPIlITENTIRI.. HEIGHT FmR Tr'E lmN=lL ~RVE­NUMflEft 2 IN GEaPIlITENTlRL flZlR N0RTHt~N HfI''lISPHERE II-TEAR 
11979-t9B2J AVERAGE FE8RUARY 
PRESSURE h ___ .,.,.-_:-:-LA_T_1-:cT,-UD_E---:c,-1 O_N_] --=_--::;:-_--::;:-_--=_ 
















T8BLE 'I- d. 
20 3 115 I! 37 I 12 1 73 I! 141 3 121! 1 108 15 S9 5 21 6 
16 2 17 8 35 7 13 3 59 5 127 e 130 8 131 9 67 4 23 4 
11 9 197 lEi 1 476 63 5 127 9 176 7 177 7 823 268 
5 7 21 iii 37 2 55 2 79 9 136 '\ 230 5 234 5 106:3 33 7 
4 5 19 8 30 5 49 2 77 8 136 7 251 7 250 1 112 e 36 2 
4 S 13 5 17 9 35 1 5S 2 139 '\ Z19 1 226 9 107 7 36 1 
" 5 9 9 149 33 a 46 9 133 II 2329 212 5 101 5 34 a 
45 ? 1 16 3 32 !:I 43 0 130 5 2179 199 5 94 a 31 4 
i 9 7 6 2S 6 38 5 it 9 1!l0 1 203 8 IB6 0 85 7 28 11 
60 11 7 31 5 /:IS 7 12 8 131 6 191 2 173 2 780 254 
6 3 1~ a 30 8 1'1: 3 '\6 8 131 1 161 7 166 7 73 9 23 8 
5 7 12 4 25 2 313 6 53 9 136 2 160 0 162 6 71 2 2Z 7 
0\ B 11 0 250 33 2 59 a 133 2 172 2 157 0 68 a 21 5 
36 e 3 193 26 1 58 '1: 117 a 148 7 138 7 591 190 
30 66 155 21 4 51 2 97' 122 9 117 3 '199 165 
3 3 6 7 12 0 15:3 37 a 65 0 77 9 74 9 31 6 tIS 
4 a 7 8 9 9 11 3 36 6 57 5 51 2 12 9 19 a 7 7 
1 3 7 ~ 10 8 17 I 1'1: II 75 7 59 1 20 1 10 3 5 8 
AMPLITUDE [HI aF GE0f0TENTIRL HEIGHT Fi!lR THE ZmNRl ~~VE­
NUI'18EIt 2 IN Gf:i!lPi!lTENTIAL flZlR NI/JRTHERN HEMISPHERE '1:-Tf:P.R 
11979-1982] AVERRGE APRIL 
PRESSURE LATITUDE ION] 















19 6 18 5 31 '5 5" e 15"1 1 151 8 53 1 57 9 7'1 3 21 '1 
17 a 19 6 32 3 53 7 so 9 62 5 59 a 58 6 60 2 17 3 
13 5 20 7 31 1 52 9 11 1 69 2 68 7 59 6 16 6 Ii 2 
6 e 199 3'1 IS 51 5 10 4 74 3 e4 1 72 3 ~5 3 136 
42 18 a 268 38 1 38 6 56 2 870 eo 2 336 131 
4 1 12 9 II I 19 1 12 6 31 1 65 I 73 0 31 e 9 6 
4 1 9 4 7 5 1& 7 11 0 24 7 56 9 60 2 25 '5 6 0 
1. 0 ? 2 10 2 16 1 21 9 29 2 58 a 5S 6 22 5 7 2 
4 4 7 3 20 7 19 2 33 0 37 3 57 I 5i 5 20 7 6 7 
5 2 11 3 23 5 21 7 38 7 41 1 58 9 55 0 22 2 7 1 
5 2 12 2 28 7 21 6 41 0 i7 5 60 3 55 7 25 6 9 0 
1 e 11 III 2'5 2 20 J 48 1 49 6 60 6 56 9 26 9 10 2 
4:3 9 9 20 5 19 0 18 8 19 6 58? 59 5 30 7 10 8 
3 5 7 'I 12 5 IS:3 '1:4 7 15 6 49 1 53 7 29 1 10 I 
3 :3 6 1 7 II: 17 9 38 5 '\0 1 :39 3 13 9 2S 0 9 2 
3 4 6 9 6 1 15 2 22 1 31 4 23 9 24 3 19 0 8 a 
37 7 1 10 9 17 3 12 5 26 8 18 I 13 0 162 6 e 
, e 7 2 20 ~ 25 5 14 5 21 9 21 5 ]I 7 11 6 'I 9 
RMPUTUOE 11'11 0F GE0PIlITENTHI. HEIGHT FaR THE zaNRL. WRVE-
NUMBER 2 IN Cif:0P0TENTIRL flZlR N0RTHERN HEI1ISPHERE 1-TEAR 
11979-1982) AVERRGE .AJNE 
PRESSURE LRT nUDE ION] 
















170 179 J5 0 58 8 19 1 32 6 22 1 250 21'S 129 
13 5 17 4 3S 2 58 2 15 0 30 e 21 3 23 4 24 4 13 a 
10 1 16 9 3S 2 57 1 12 8 29 3 21 I Z2 8 21 5 13 2 
'5 D 17 5 36 2 57 2 10 9 27 I 21 9 2202'S 2 13 8 
1 1: 16 6 28 7 41 1 30 9 28 5 18 8 20 'I: 20 e 11 a 
11 11 1 '11 7 18 3 31 2 25 7 11 I 16 1 10 a 4 '3 
4:3 7 I! 7'3 17 2 35 2 27 9 156 17 '5 96 '3 3 
4 2 5 7 IS 3 30 9 17 7 31 1 18 I 19 8 11 1 3 8 
1 3 6 0 29 e 55 2 60 1 36 7 21 0 23 9 13 8 1 6 
1 e 6 3 39 7 72 3 61 1 36 1 26 6 31 1 18 9 6 3 
5363 3'i9 660 '510 368 333 392 2,\1 61 
5 2 5 8 21 9 51 8 47!5 10 I 37 7 45 7 29 8 10 7 
4 4 6 0 14 II 31 9 43 0 11" 96 5 46 0 33 2 12 2 
3 7 8 8 1 5 21 8 37 5 39 0 37 6 43 8 31 6 12 1 
:3 6 II 2 1'10 17 6 338 35" 35 15 :315 0 215" 10 2 
'3 7 13 8 25 2 18 6 22:3 29 5 30 4 22 9 16 5 6 5 
" 148 31 S ;,u 1 20 I 21 7 24 8 18 I 11 7 • 1 
3 7 16 0 3e!5 'is 1 '9 3 31!5 17 4 12 3 9 4 4 1 
TABLE ~ 'J RJIPlITLDE IHI IF CEIi!lPIiTENTJr:L HEJr.HT FIR HE l0I'R WRVE-
fU'1Bfl': 2 IN ufBf"lTENTIFl.. Fe" Nll'nt'lJ~N HEI'H5I"HE:R:~ 'F"fAA 
11979-1982J RVERRGE ..u...y 

















TABl f 't • 
PRESSURE 
15 t 9 2 18 a 53 0 S'i' 4:, 9 27 e 28" 21 3 (0 'I 
12 6 to 4 i'l 8 54 0 S1 4 U" 28:3 25 5 21 g 10 9 
107 11 9 ~3" 522 47:3 39 2 24 1 239 226 11:3 
6:3 11 3 21 L 53 a .3 7 ~ 1 21 I 225 235 11 7 
.. .. 9 B 18 5 38 5 32 8 32:3 19 a 20 a 19 9 9 6 
.. :3 5 6 9 Z 15 6 31 6 25:3 9 5 11 0 e 5 " a 
"" 42 se HI! "23 2829711377'5 
I 1 I 5 13 4 30 3 55' 32 I 15' 15 7 9 0 3 6 
" 3 5:3 23 6 S3 5 75 9 35:3 21 0 21 5 10 6 :3 5 
" 7 "7 28 8 68 3 sa 0 28 1 25 I 29 I 14 4 .. 7 
.. 1 :3 8 23 6 62 7 B2" 23 a :30 I '35 4 19 9 6 9 
" 5 "2 15 '3 19 9 70 8 21 9 31" '\0 8 25 a 8 e 
:3 e 5 1 7 8 36 4 59 5 21 0 36 8 43 6 27" 9 8 
'3 ISS 6 9 15 5 44:3 19 7 3S 8 ,\2 5 25 1 9 7 
;, 1 7 9 11 I 7 2 ~ Z 19" 3'1 e 38 6 22" e 'I 
:3 7 10 L 22 0 17 6 20 8 19 7 33 7 31 5 16 5 6 2 
:3? 11" 269 29.. 21 6 23 7 320 26 a 13 1 5 .. 
3 e 13 1 33:2 13 0 '\'5 7 'to 2 29 7 ZO 1 9 9 " e 
RfoPLITUOE IHI IF Cl:lilPiTENTUI. ~lGI"IT F0R Tt-E l0Nl=l.. ~VE­
N..t16E~ 2 IN Gf8f'IITENTlRL flaft NeRTtf~ HEHl5PHERf I-TfA~ 
11979-1982) AVERAGE SEPTEM8ER 
LAT /TUDE ( 'N) 

















18 1 18 I 39 2 151 7 3? a 51 I!I '\98 S99 30 S 11 9 
137 18 6 40 5 63 6 34 4 so 5 48 5 57 5 33 !iii 13 I 
11 I 19 6 11 2 61 8 32 1 18 9 53 8 58 2 31 B I" 6 
5 I!I 18 9 11 1 151 2 31 5 "7 15 156 1 151 e 13 2 115 5 
3 e 17 a 33 3 15 7 26 9 '\1 B 61 ~ 56 5 11 I 15 3 
3 1 12 I 15 J 15 6 20 a 20 a 18 a 38 5 25 7 8 9 
37 !iii 7 11 3 i i 115 a 22 5 41S 8 37 i 20 4 7 a 
3 B B 7 11.. 1 13 8 18 3 30 8 so 8 41 a 19 7 6 5 
357521:3321: 232 108 576 418 200 62 
3 8 5 4 33 I 51 3 26 3 51 6 66 1 46 a 23 a 7 3 
394230118725557571248927495 
37 4 3 225 31 3 238 59 1 729 482 30 3 11 3 
3 4 5 3 14 5 25 4 22 Ii 58 2 71 a 45 !iii 30 3 11 8 
2 9 7 2 6 ? 8 I!I 23 2 53? 62 2 39 1 Z6 5 10 7 
3 I 8 1 It? 8 1 21 a 1:8 1 52 7 !II 5 22 1 8 9 
34 !iii 3 175 167 lSi 7 37 6 38 1 176 149 5 !iii 
29 9 a 183 208 10 t 28 2 30 1 10 7 11 8 .. 5 
25 90 20 9 261 11 1 18 IS 25.. 12 2 11" 1 2 
FtFllTltt IHI IF ClEF.TENTHI .. ~IGHT FBR TI-£ llKt.. ~VE­JrrU1Bf''' 2 IN G[rilT[NTlRL ,.."" ~THfMII HEI'1(YHfRf: '1-TfRfil: 
IlS7S-IS621 AVERAGE NeVEMBER 
PRESSURE LAT nUDE ( 'N I 
















11 2 222 111 91 9 109;' 100 8 III 2 1281.. eo 1 28 I!I 
Ii 7 17 I!I 36 '3 78 8 88 6 85 3 122 '3 141 0 87 3 30 !iii 
8 a 13 6 Z9 3 63 0 ?5 9 87 7 138 4 153 1 93 6 32 B 
4 7 I!I 1 Z6 9 SO 8 7t 1 !!I9 9 118 3 IS8 9 95 15 33 5 
1..? 10 6 24 a 13 8 so 8 eo 8 lil 2 147 4 88 7 31 2 
1 8 10 a 12 1 32" 39 1 65 1 122 3 115 5 63 B 21 7 
'I 7 7 g g 5 31 0 34 1 154 'I 113 0 102 5 50 8 115 3 
" 7 5 1 9 I 30 7 31 1 88 3 lOS 8 95 5 43 6 13 3 
'I 8 6 2 17 a 3S s "0 C 70 a 106 9 90 2 37 B 10 9 
53 96 2B 4 43 g l..g 0 7S 7 110:3 8? 7 3" 9 10 a 
5 I 9 1 28 6 11 6 SZ 2 80 6 118 5 87 '3 35 5 to 8 
4 !5 7 8 21 a 11 2 SO 4 el3 a 121 0 es 1 :36 15 II? 
'3 9 5 g II!! 5 36 7 46 2 B2 1 120 4 81 I 35 7 11 6 
3 1 :3 5 11 2 28 9 37:3 71 8 101 B 68:3 31 a 10 a 
27 !l8 75210 299 5S1 902 5"2 251 8!1 
30 52 68 19:3 198 18 6 58 7 29 0 15 9 58 
2 9 ~ 1 7' 18 7 199 15 I 48 S 17" 108 " 1 
, 0 ~ .. 9 7 11 1 ~ 1 57 e eo 5 !IO 0 I' 7 5 a 
----'---------------
TRBLE 'II: RHPLITUOE IHI I!F CEIlIPIiTENTHI .. HEIGHT f"IBR THE 111lNRI... M~VE­NiJM6EIt 2 IN GEI1I"I!ITENTl~L flllR NIlIRTHEltN HEHI5PHfRF I-Tf~R: 
11979-19821 ~VERRGE AUGUST 
PRESSURE LAT ITUDE ( 'N) 
















TABLE 'I- J 
t, B 16 I 26 6 53 e "0 7 "3 3 !l9 8 ~o 3 29 a II 3 
11 a 15 8 30 2 53 8 37 7 39 6 37 4 27 2 27 5 11 0 
8 7 11 9 30 5 52 1 33 9 35 8 31 2 23 5 26 3 10 7 
5 1 11 a 30 8 ~4 4 33 9 31 e 33 1 20 2 2'5 ~ 10 S 
:3 a 12 5 21 a 40 1 28 7 28 0 29 1 17 7 21 0 8 6 
:3 B 8 2 10 1 13 9 29:3 17" 16 9 11 1 10 3 3 3 
:3 8 6 9 10 1 16 I 30 7 16 15 19 2 16 0 10 'I :3 6 
'3 8 7:2 15:2 27 1 37 8 19" 25 a 21 1 11:2 " a 
:3 1 76 242 50 1 52 2 21 9 31 I 27 8 125 1 2 
3 9 5 8 27 3 68 2 62 6 25 B 46 5 35 0 14 9 5 1 
" '" 1:3 21 7 65 1 58 6 28 0 56 1 3d 8 17 3 6 6 
" 3 'I e 14 2 53 2 "9 3 21 3 62 5 39 7 19 5 1 8 
3 9 5 6 8 0 40 t 40 S 26 I 63 B 38 4 21 1 8 6 
:3 2 6 7 7 9 19 I 29 8 26 S 59 5 33 5 20 2 8 " 
3 I 7 2 13 9 8 7 21 8 28 2 53 3 28 6 17 7 7 5 
3 7 8:3 20 2 15 3 20 7 29 6 41 8 21 2 14 2 6 4-
38 9 B 228 23 S 20 1 25 8 32 9 160 11 9 6 1 
3 9 11 7 26 S 33 7 ~ e ze 6 23 5 10 7 9 a 5 6 
RMPLITUDE (HI !!IF CEIlIPeTENTHlL HEIGHT FeR THE 111lNRL.. H~VE­
NUf'1BER 2 IN GEIlIPIlITENTIRL fill" N0RTHERN HEMISPHERE i-TEAR 
11979-1992) ~VERi=lGE 0CTeBER 
PRESSURE LATITUDE ('N) 



































152 177 217 39 3 56 6 92 0 96 6 95 8 56 a 195 
138 163 31 0 41 0 67 B B4 2 106 8 108 5 620 21 ~ 
12 9 16 a 31 1 413 9 65 8 8'1 5 120 a 126 0 69 I 23 5 
5 4 15 B 3B 9 18 9 50 7 86 1 110 I l'i5 3 75 8 25 5 
3 8 11 7 31 8 412 III 53 8 77 9 13111 7 133 1 68 7 23 7 
3 9 11 3 13 9 27 3 3S 6 56 0 97 9 89 1 'I" 2 16 I 
3 B 51 3 iii 3 2S 3 29 3 52 7 B'I 2 74 6 35 2 12 6 
3 6; 7 ella 25 0 28 6 56 1 Bl 7 69 7 3] 5 10 9 
3 5 4 9 16 3 32 1 33 8 63 6 8'1 0 66 a 30 I 10 3 
1.. a 3 SI 26 8 43 7 "1 4 73 7 91 2 S9 5 33 4 11 9 
III 1 1 8 26 6 13 I "0 2 79 9 98 1 71 3 36] 11 1 
" 2 '\ 6 21 S 35 9 33 2 81 9 101 1 71 1 40 5 16 a 
3 B 'I 7 15 I 28 a 25 5 90 0 98 9 S8 0 39 5 15 8 
30 58 56 16 3 20 2 71 5 86 S 57 6 327 130 
2 e rs 15 3 II 11 8 19 8 52 2 72 Z 4 6 III 25 ~ 97 
2 7 6 2 7 1 11 9 16 2 4.7 5 49 0 27 5 14 a 4 9 
2 I 11 7 I 11 'I 10 III "1 1 39 8 185 87 30 
1 7 ~ S 10 I 11 e e 9 l1li 3 '\'I" 1" 9 9 4 5 0 
RMPLtTta: [HI Ii!F GEllIPllITENTHl.. HEIGHT FI1IR THE ZmNf:l.. HP.VE-
NlJI"IB!" 2 [N Gf"~.rf:NT1RL "'I!I~ N'~THf~N HEI'U5PHfRf: 'l-TfR~ 
11978-19811 AVERAGE DECEMBER 
LAT !TUDE ( °NI 
,0 20 30 40 50 eo 70 '0 as 
2S I 1~ 0 36 7 91.. 189 '3 2,\;6 6 191 7 131 1 75 7 Z8 6 
IB 8 12 2 30 5 72 5 ISZ 3 21g 7 189 8 135 5 82 C; 31 5 
13 I 12 3 21 9 51 8 I'" 7 215 9 zoe 3 15" 1 91 5 31 6 
4 3 9 9 12 8 1117 e L35 8 200 I 230 5 Lei 1 101 7 37 B 
2 8 9 2 13.. 12 1 108 '3 113 I Z3B 9 185:3 101 6 37 5 
3 0 9 9· 15 2 37 8 61 1.. 136 8 201 Z 155 1 80 a 28 9 
, I e a 14 1 ~e 2 5'1 I!I 12"1 15 179 1 1'30 1 6. 5 22 e 
3 I 5 1 100 34 I 5S a 1Z1 a t80. 1137 55 a 192 
37 17 20 Z 38 3 59 I 120 II 113. 98 3 467 159 
1.. 9 9 '3 ~ 2 45 I 63'3 123 1 1290 BS 5 41 0 1'3 'I 
5 2 10 1 30 1 13 5 65 8 125 8 121 5 82 '3 39 9 12 e 
" e 9 II 270 38 '3 56 0 lZS" lIS 3 eo 2 3915 126 
1.. 0 7 9 22? 33? 64 2 121 0 107 5 77 1.. 38 2 12 0 
3 0 5 5 15 0 27 0 57 S 105 5 138 7 68 4: 33 2 10 2 
26 3e 98221.97 e8Z 700 S75 275 e3 
2 51 '3 5 6 2 14 8 :0 4 60 1 40 1 35 8 17 9 5 4 
3 2 'I II 5 7 12:; 38 B SS 7 29 5 19 5 12 2 • III 
321.." 50 HI' 11181 e04 11;09989952 





























































RHPLlTlDE IHI IF CEi!PIITENTHI .. HEIGHT FI!IR THE l2N~ ~VE­
NUMBE~ 3 IN CiEIilJP!ilTENTlRL F0R NlRTHfRN HEMISPHERE II-TEAR 
11979-1982) RVERFIGE JLU 
LATITUDE I 'N) 
10 20 '0 10 50 '0 70 '0 
" , 29 I 51 5 59 I "7 100 220 
" 16 I 233 .56 54. 37. 182 23 • .7 
137 175 <03 511 3'6 161 21 6 , B 
110 130 OS, .,2 
" 1 20 0 2>. 10 I 
13' 123 2.8 117 2.8 IB 5 20 5 87 
110 111 IS 5 30' 185 12 , 11 5 60 
100 102 11 • 207 " , 151 11 , 5. 
107 10. ,. 19. " , 182 128 55 
118 110 '8 220 16 , 22 , 156 53 
10. ". 20. 2' 0 21 8 302 21 • • 5 
B 6 170 25. 21 8 215 373 27 3 85 
63 15 I 24. 207 "8 117 .1 • 101 
. , 132 205 202 255 41 • 332 II 6 
21 III I' 2 220 
'" 
372 "8 II 0 
25 10 , • 5 245 221 .1 , ". , 0 
25 100 7 • 256 182 21 , 161 60 
25 7 I IZ , 255 11 • I' • 100 ,. ,. 52 220 2. 2 11 2 •• , . , 5 
RHPltTUDE IMI IF CEBPITENTHI.. I£IGHT FIR THE lram. Hf:IVE-
P«.II'ftR 3 IN [i[i!PITENTlFl.. feR N0R:THERN HEI'1ISPl1ER~ q-TEAR 
11979-1982) AVERi=kjE SEPTEMBER 
LRT ITUDE I'N) 
0 10 20 '0 .0 SO 80 ?O .0 
.8 119 183 'I 9 192 "0 229 IS I 86 
6 , 127 IS. 'I 8 4?8 <05 188 13. g 5 
37 115 I' 5 'I 7 16 3 101 161 115 106 
I 8 10 Z III .1 • .,2 
"I ISS 17. II 9 
2 • 92 107 253 11 6 378 11 8 175 108 
21 70 101 16 I 21' 171 182 156 76 
Z4 • 2 8 • 1.2 17 5 1., I •• 1.1 • • 
2. 61 8. IS 9 206 11 9 221 13 5 57 
21 6 , 108 191 "9 17 6 26 • 115 53 
I • 47 124 240 37. 238 341 176 53 
20 28 119 '"0 378 '13 10 1 205 80 
22 I 8 111 2. 9 ". 372 
,. 1 222 71 
I • 14 104 22. '"8 396 450 220 88 
I 0 I 9 9 , 18. 225 '.0 11 0 1'0 , 5 
09 25 85 187 192 .. , OS. 155 · ,
I • 29 4. 118 IS. 23. "g 9 8 
• 7 
I 1 28 , 7 98 137 18 1 22 5 7 I 83 
22 2 I 8. 1.7 11 , 122 21 5 •• 7. 
RMPlm.a: [MI IF GEIPITENTHI. I£ICHT FmR TloE ZIi!I'R.. HRV£-







































PRESSURE LATITUDE I'N) 
___ I_MB~) ___ ~~-_-_-~-_-_-~10~==~20~==i'io~~~1~0~~~~50~~~~6iO~~~~7~Q~-_-~~oo~~~~~i~ 















73176 zgl 155498465314286 
11 5 12 I 38 5 32 i Z5 Z 6 B 15 1 Z5 I 
:3 a 11 5 19 2 33 3 33 1 ~1" 31 II 20 .. 
22 93 15 8 2S 5 2S 2 24' 30 3 21' 











2 1 !5 II I II 11.. 21 I 50 2 211 I 111 5 5 " 1 IS 
2 0 1 5 9 1 22 II 3t 8 35.. 30 5 18 5 .. 1 1" 
2 0 4 2 16 8 Z9 1 38 6 42 9 35 0 18 4 a 9 1 3 
2 2 7 9 23.. 34 5 41 6 53 SI 40 SI 19 6 5 3 I .. 
2 " e 2 24 S !IS 4 SI" so II 4S" 22 2 7 II I 6 
2 3 " 23 1 ~3 a '51 1 152 ~ 17 5 25 5 S 9.., 1 9 
1 7 6 5 20 8 31 1 4S1 II 60:3 47 1 27 4 11 1 2 I 
De 54 159 2S.. 44 e 53 7 42 1 280 11 3 2 1 
o 7 4 7 11 e ZO" '" 9 47 1 ~ 2 21 7 10 0 2 a 
1 5 .. 1 55 11 I 2S 9 35 3 220 15 0 83 1 7 
1 9 42 38 !i Z Z3 1 29' 111 IZ 1 85 I e 
1 9 3 II II 1 7 2 21' 2e 1 24 15 14' 10 2 2 3 
TRBLE 5 ~ RMPLITUOE 1M] I!F GE0PI!ITENTIRL HEIGHT FeR THE li!INRL WRYE-NUNBE~ 3 IN (jEBPBTENTIRL fl!lR NBRTHI:.~N HEMISPHERf 1-TERI'l 
11979-1982) RVERRGE RUGUST 
PRESSURE LRTITUDE I 'N) 
(MBl f---=--:IO---=2o----:'=-O--.::o----=So::----:'=-o--=70----=.o::----:.=-S-
o 1 11 9 19 0 Z!i e 39 7 53 II 11 6 19 15 HI II 6 9 2 6 
1 87 17 a 20 9 35 1 495 39 1 17 2 18 1 ., I 27 
6 1 15 0 16 5 31 6 46 2 35 3 15 7 16 a 7 6 2 e 
:3 5 11 15 12 1 211 'I 13 5 31 2 111 1 Ie 1 15 2 2 9 
La 2 a 11 3 11 1 21" 10 a 27 5 12 4 Ii: 5 ., 5 26 
30 2 e 11.. 9 6 12 2 27 1 16 3 9 6 8 a i: 6 I 7 
50 2 7 10 0 e II 9 I 17 1 13 2 14 2 10 2 3 6 I 3 
70 27 98 92 7 4 159 16 7 17 9 12 1 3 e 1 2 
lOa 2 .. 9 5 12 0 B 5 17 2 23 3 21 9 15 0 4 1 I 2 
150 1 9 7 5 14 6 16 5 19 2 30 5 25 1 19 9 6 0 I 3 
200 2 2 5 6 13 1 20 6 19 6 34 6 27 3 24 6 7 9 I 5 
2S0 2 5 1 5 11 2 19 9 17 1 35 7 29 6 2e 5 9 1 I 6 
300 2 2 3 6 to 2 17 a lS 2 33 9 30:3 30 a 9 9 1 B 
400 1 5 32 97 11 II 11 1 29 0 282 27 a a 7 2 a 
SOD 1 3 3 2 9 9 7 7 16 6 25 2 2S 2 2'l 1 6 9 t e 
700 1 2 3 0 B 9 6 B 19 4 18 0 1B S 16 7 5 3 1 4 
850 I.. 2 5 6 6 11 2 20 9 12 3 12 7 10 7 5 0 1 1 
LOOO 28 2e 72 2ag 224 7S ISS 46 55 14 
TABLE SJ RHPUTuor 1M] BF GE0P0TENTHlL HEIGHT HlR THE leN~ W~VE­
NUMBEI'l J IN GE0P0TENTIRL f0R NIiIRTHERN HEMISPH[RE 1-TERR 
11979-19B2) RVERRGE "CTaBER 
PRESSURE LRT ITUDE I 'N) 
1MB) t----:
,0----,2-0 --,,=O---::.O-----:S-=-O --,S=0---::-70-----,.-=-0 ---.-5-
o. 129 ~. WS ~I ~6 ." ~. ~9 103 2. 
11 I 11 6 189 34 2 45 1 45 9 24" 197 90 20 
B 8 12 3 17 B 33 6 43 6 42 4 21 9 IB 1 8 7 1 9 
5 1 9 12 3 17 2 ~I 2 41 5 36 6 21 9 17 0 15 8 2 0 
10 2 1 10 9 16 5 22 8 92.. 26 2 25 8 16 6 e I I B 
30 2 1 7 1 12 1 15 a 16 a 20 1 29 a 17 7 6 5 1 5 
50' 2 1 6 3 e 5 15 7 23 B 23 '3 28 9 IB 1 6 a I 3 
'10 2 1 6 0 4 9 21 0 30 1 2S:3 30 6 19 6 5 9 1 2 
100 J 8 SSg 0 26 1 37 6 29 a 36 1 22 2 6 1 I 2 
150 J 6 4 6 16 I 30 7 41:1 2 36 0 46 I 26 0 7 0 1 4 
200 1 7 3 6 17 8 32 6 15 2 14 1 54 4 29 5 a 0 I e 
250 1 8 2 9 lEi e 32 1:1 4J 2 47 7 58 6 32 0 9 0 2 1 
300 1 5 2 4 15 1 30 6 39 6 4B" 58 2 32 4 9 8 2 4 
100 1 I 2 2 II 7 26 2 33 6 45 1 51 9 28 9 9 B 2 6 
SOD 112390 225 2913994512396521 
700 I 5 3 a 5 5 14 9 20 2 29 3 34 4 16 a 6 4 1 9 
eso I 2 5 0 7 1 10 2 11 1 23 3 29 7 13 2 5 7 I 5 
1000 2 1 4 1 9 1 13 5 9 9 21 7 2B e 13 8 7 Z 1 e 
T~BI , S / RHPLITOOE 11'11 IF GEl!IPeTENTl~ HEIGHT FBR THE lBNRL Wi=l1JE-
NtJI"mER 3 IN GEIiIPQlT[NTlfl.. flilR NIiIRTH[I'lN HEMISPHERE 1-TERR 
11976-19BU FlVERAGE CECEMBEFI 
















1::;:5 19 2 40 0 53 7 98:3 72. 27 7 21 2 e :3 2 4 
., 
53 
13. ~4 510 ~. ~7 m2 ~2 
~ 7 31 0 50 4 71 2 55 9 39 5 Z4 i 
2 2 14 1 21 8 12 5 so 0 11 7 50 e 31:3 
2 3 13 6 13 9 29 1 32 6 35 1 so 4 35 5 











2 2 51 0 7 8 18 3 31 'I (., I sa 5 35 2 10 I 2 a 
2 2 , 3 B 8 16 2 38 5 51 3 S8 7 33 7 9 B 2 a 
2 8 6 5 ZO 6 22 0 18 7 61 4 61 7 32 4 B 7 I 9 
37 QS 301 240 S33 198 Sa2 32S 65 20 
3 a 9 9 32 3 22 1 7t 8 90 2 69 5 34 9 9 3 2 2 
, 5 e 9 JO ~ 20 ~ 74 7 93 5 71 2 !l5 3 10 0 2 .. 
2 8 B 0 27 0 18 5 73 3 90 g 70 3 34 9 10 4 2 5 
1 a 6 2 20 3 16 I S6 1 ao 0 62 0 30 0 10 2 2 5 
1 3 ~ 0 14 e 15 3 57 6 5e ~ 51 5 24 I 9 4 2 5 
1 6 " 2 6 0 13 3 41 7 '15 2 32 6 IS 5 1 7 2 4 
1 e 5 0 3 1 lZ 8 33 0 31 e 2S' 1,\ e B 3 2 2 
2 3 e 0 e, 15! 29 4 21 e 2" 9 Ie II 8 5 2 I 
A-IO 
TABLE 5 a RMPUTUOE 11'41 fF CEi!lPi!lTENT1RL HEICHT FIIR THE lf1lNRl HAVE-NUMElEI!: ~ tN CEi!lPITfNTlFlL Fi!l1!: Ni!lRTH[1I:N HEMl~PHElI:f 'I-T[Fl1I: 
H979 t9BZI FlVERFlCE JANUARY 


















TABLE 5 c 
lez 13'1 300 lise ass 11152578312115 2S 
130114 ZS8 465 a95 118; SSQ 321 Q2 22 
10 3 12 0 24 13 16 0 92 8 lZI 3 8Z 6 36 6 7 9 Z I 
•• 12 8 22 I 15 0 90 3 I", 5 81 Z 40 1 6 1 1 7 
2 9 12 5 18 1 31 3 13 8 97 0 83 0 38 3 fa 8 1 6 
2 e 10 8 I. 0 16 5 53 6 81 7 85. 18 7 12 1 1 8 
2 7 e 15 10 6 17] 5'1 e es 0 139 5 5.2 7 U 15 2 3 
2 7 6 6 10 3 18 8 60 8 91 0 92 9 53 8 15 6 2 5 
3 8 7 2 23 I 22"5 7Z 0 106 9 96 6 5. 1 15 2 2 'I 
6 a 13 8 JS. 21 2 89 2 12'1 5 101 1 55 2 14 3 2 '3 
6 2 11 7 37 9 21 1 10Z 1 1'36 3 103 7 57 1 14 "I 2 '3 
57 13] x; 0 25 'I loa 9 1405 103 1 519 1.5 25 
4 a 11 5 '328 23 2 109 2 1'37 1 984 56 2 14'1 25 
'3 1 8 7 ZS 7 20 3 99 8 121 8 81 7 <48 8 13 3 2 6 
2 2 6 2 lEI 9 16 1 66 5 10'1 6 11 3 10 e 11 1 2 5 
I 8 3 6 e 2 14 3 61 5 74 2 50 5 28 6 9 6 2 4 
'2 2 3 5 3 1 13 1 47 1 57 0 '1:2 8 23 1 8 5 2 7 
1 9 5 8 6 a HI 0 41 7 4a 8 48 9 23 3 8 4 2 7 
RMPUTUOE IHI IIF CEi!lPliITENTHI. HEIGHT Ff1IR THE ll1!NRl.. HAvE-
NUMBER 3 IN GE0PIiITENTlFlL Fi!lR Nf1IRTHERN HEMISPHERE I-TEi:R 
H979-ISB2) AVERRGE MARCH 
PRESSURE LATITUDE IONI 
(MB I 1----
,0--20--'-0--.0--50--.-0--10--'-0 --.-5-
01 19 EI 199 291 '1Z 0 47 7 669 '19 8 22 1 30 0 11 1 
162 174 ZS g 39 7 4Z 0 63 0 466 l'il 2 2S 1 88 
12 'I 15 9 23 2 37 8 3S 8 59 3 46 0 21 2 20 '3 6 7 
4 9 15 5 20 'I 36 1 31 9 56 I! 45 0 24 1 15 e 1 7 
10 • 1 16 t 22 3 26 S 29 5 53 1 40 Z 20 8 13 6 3 9 
30 4 1 14 6 21 6 18 9 29 8 44 3 30 1 15 5 9 a 2 5 
50 1 I 125 153 170 31 a 45 5 32 4 17 2 75 2 a 
70 1 1 9 e It 5 (:1 0 34 9 so I! 374 20 5 15 1 8 
100 3 6 6 9 20 8 28 1 43 6 S~ 6 "\3 2 23 8 7 5 1 7 
ISO 3 1 B 1 34 8 32 8 S9 7 73 3 49 2 27 3 1 e I 5 
200 3099399305731839531 29i 89 17 
250 Z 7 e 5 37 5 25 5 81 1 88 I! 54 7 30 3 10 7 2 I 
300 2 3 7 8 33 5 20 g al 9 87 9 5'3 3 29 9 11 9 2 5 
.00 1 6 5 8 24 1 15 2 ?4 8 ?9 5 46 8 26 e 11 5 2 6 
soo I Z 3 I! 15 6 11 3 65 5 70 2 ~9 5 22 6 9 9 2 1 
?OO 1 4 '3 4 6 0 13 5 47 1 52 1 27 3 IB 4 7 a I 3 
eso I 6 5 1 5 0 11 3 35 6 40 S 21 1 II 9 5 7 1 3 
tOOO 1 5 1 e 3 8 11 1 26 8 28 1 28 7 11 1 "I "I 2 I 
TRBLE ~ e RHPLITLJOE [M1 0F CEi!lPiHENTlR.. HEIGHT f0R THE litA. WRVE-NUMBER '3 IN CE:tlPtlTENTIRL Fi!lR NtlRTHERN HEMISPHERE 1-YERR 
11979-\9821 FlYERAGE MAr 
PRESSURE LATITUDE IONI 
(MB) f------=,0--20--''''0----=.O,.--5.,-0 --"-0--""'0:--.""0 --."'5-












5 3 17 I 2S 3 51 5 19 2 36 g 15 9 24 2 15 5 5 1 
• 1 16 I 21 7 47 1 11 1 30 4 12 4 24 I 14 1 4 9 
3 a IS 5 19 '3 'IZ 1 39 Z 25 2 11 5 2S 2 l' 9 4 e 
36 117 
3 7 123 
'38 11 9 
39 123 
37 11 1 
26 102 
1 5 93 
1 0 eo 
I I 6 9 
1 2 5 a 
I 3 40 
t79 31 9 3'1 'I: 204 7 6 192 12 1 
16 0 18 1 23 5 11 9 6 1 7 7 8 8 
1'1 2 16 2 18. 9 9 10 0 7 e 7 1 
12 9 11 4 2S 4 10 5 13 4 9 6 7 1 
13 6 21 0 36 7 12 '3 18 2 12 1 6 '3 
IB 9 24 1 16 B 13 5 28 0 15 3 5 " 
~, ~2 ~5 1S2 ~O ~, 50 
17 8 24 2 46 0 16 1 42 I! 22' 5 1 
15 6 "4 4 12 2 16 4 48 1 21 B 5 6 
12 5 24 5 '35 9 17 7 43 7 24 6 5 1 












700 1 1 2 7 7 8 21 3 22 9 12 3 27 '3" 14 8 '30 to--
eso 1 1 3 S e:3 18 6 18 7 8 7 20 2 9 0 :3 5 0 8 
1000 2'1; 51 10' II! 8 17 2 100 18 I! 1 ~ , , 1 1 
TABLE 5" h AMPLITUDE [HI IIF GEilPITENTlR.. t£IGHT FIR THE ZINRL. HAVE-NU1'16f1t '3 IN CEIPITENTTRL F~R NIIRTHERN HfMISPHERf 4-TERR 
11979-19821 FlVERAGE FE8RLJlRT 
PRESSURE LATITUDE [ONI 


























































II! 6 11 '3 27'3 359 560 97 I! 8'1 1 14 '3 18 e 42 
14 7 9 3 23 \ 31 2 49 9 99 Z g'3 4 52 6 Ie e 3 9 
10 1 11 9 20 5 25 5 48 1 105 9 106 I 63 6 20 'I: 4 0 
sOle I 2~ 'I 20 1 48 7 109 I! 113!! 74 3 229 .4 
4 1 16 9 26 3 18., 50 8 101 1 108 4 69 1 20 2 3 e 
4 4 13 2 22 5 15 9 46 6 79 1 81 3 46 0 13 2 2 7 
4' 100 15& 1'13 450 725182352110 26 
" 4 6 2 It 8 11 1 17 5 72 2 11 4 31 4 10 6 2 6 
'3 6 'I: 7 23 7 18 1 54 5 76 8 68 e 29 6 10 5 2 6 
4 a 10 II 3S 0 21 3 68 4 85 'iI 66 6 29 0 10 1 2 6 
4 3 12 Z 36 9 18 3 91 3 93 2 as 9 30 2 9 5 2 1 
40 113 )4:1 147 e91 962 655 324 92 24 
:3 4 9 8 30 4 12 0 90 1 94 3 63 1 33 1 9 0 2 II 
2 1 7 3 21 8 11 "I 82 0 83 9 51 9 30 I 8 8 2 3 
I 7 5 4 1. 5 11 2 70 I 71 I! '1:5 2 2S 5 8 1 2 I 
t 5 3 4 5 1 II 4 48 5 49 4 30 6 17 5 6 5 1 7 
1 5 4 "I 2 0 10 1 37 2 30 9 3'1 2 12 8 1 9 1 8 
1 ~ 5 1 4: 5 14 1 ~1 15 ~8 1 17 1 l' II 6 9 2 6 
Rl'PLITUOC [HI IF CEilPIlTENTIR.. HEIGHT FIIR HE lli!lNl. HAVE~ 
NIJ'1efR: '3 IN GEIPIT~NTIFL FeR NlRTHfR:N l"£MISf'HERf 4:-TfRft 
1l979-19821 FlVERRCE APRIL 
LATITUDE ION) 
0 10 20 '0 .0 50 60 10 '0 
I[ 9 197 ~2 ~1 .5 • SS 9 42. '9. S[ 0 
.5 18 1 21 2 4[ 7 446 487 35. 33 0 373 
'3 17. [7, 43. 440 .0 1 28 5 2.2 23' 
29 I. , 1" ." ... 52' 21 5 ", 11. 
Z 9 l' , 18. 31' 323 235 129 , .. 102 
30 I[ • [6. [1 2 152 191 131 I •• 98 
• a 111 12' " , "' . 201 21 , 131 " 3 1 102 10 2 ,. , .. , 362 215 HI .5 
33 B 3 193 "', 478 412 319 [72 7. 
3 a 77 "'. :18 8 
• , 1 557 45 • 21' ,. 
22 73 '1 • 11 • 68 • 63' 542 2' • ?5 
1 7 • • 299 .0 , ", 65. 59. ZB2 73 
1 5 62 272 3 •• CO. ", 61 , 20. 12 
1 6 52 2[ • 349 55' SSO 517 2' 6 , 5 
1 7 • • 16 1 51 • ". SO. 51 1 21 • 5 a 
1 3 30 6, 240 2.0 390 
'" 
12S 2. 
1 2 .9 , , 1. , 19 5 '0 • 262 , , 37 
[ 9 7' .7 [2. l' 7 19 2 n. .2 
" 
FIfof'lITIJX l~l fJF CEIPITENTI~ HEICHT fIR THE I0NRI.. WAVE_ 
Nt..tftR: 3 IN GEJIPITENTJR. f01\ NaRHfRN HfJ'IISPH[RE iI-TERR 
11979-1982) AVERAGE JUNE 
LAT lTUDE ION) 
0 10 20 30 .0 50 '0 '0 .0 
102 12' ", '0 • • 0 • " . 2. , '0 S 
, . 
72 [0 0 ". 514 "9 ". 221 30. OS 
, " 6 , 16 , 54' 50" 30. 19. 309 92 
2. 10 , 15, 50 , 477 
'" 
1'1 309 
" 26 9 , [ .. .09 423 23' 137 248 75 
2 , 7" 125 ". "'. ~ 9 9 0 [20 . "
2. .0 111 21. 
'" 
150 11 , 121 
" 
• a 105 11 5 ~9 23" 
" 5 152 ". 2 " 
2 7 1[8 [3. 18 2 "'. 15 3 22. I, 9 32 
1 • 10' 178 245 'IS' '[ , " , 23. .. 
1 6 60 19 1 27' 340 21. 449 311 •• 
1 • 
• 1 
105 ~1 .[ 0 • 1. 51 • '.7 90 
1 6 , . [7, 223 
"'. 
3[ • 52 • 38. 1[1 
1 0 • • 18. n. 27. 30. • 80 358 1[ • 
08 • • [5 1 14' 27' 28' 420 50, 10, 
12 3' 11 7 I' 0 25' 230 30 1 20" ., 
1 8 2 3 82 148 232 n • 21 5 I •• 71 







































fRBLE I. a N0RTHIojRRO FLUX 0F HEAT (OK HIS] BY THE STRNCING EDDIES FeR 
N0RTHERN HEI'I[SPH[R[ /:I-TEAR (l979-1982J AVERAGE JRNUARY 

















o 6 0 q -0 5 I 0 12 7 10 0 65 6 61 9 36 6 20 6 
-0 9 -0 I 0 Ii 4 4 26 3 73 5 122 I 125 9 87 9 53 a 
-0 6 0 1 -0 0 'I 5 30 5 87 8 li5 5 1i9 7 98 0 56 'I 
-0 2 0 3 -0 2 2 6 21 5 67 6 122 a 135 3 Ba 0 'i7 7 
-0 0 0 6 0 1 1 1 12 6 '\5 7 86 7 80 3 40 2 16 5 
-0 :2 0 3 -0 3 0 5 6 8 23 8 18 1 "\5 7 21 7 8 4. 
-0 3 0 5 -0 7 -0 5 5 I 18 7 33 6 27 0 13 1 5 8 
-0 5 -0 1 -1 8 -1 2 'I 7 16 9 26 1 16 5 8 2 i 7 
-1 1 -0 I -0 6 - t 1 3 9 13 1 18 6 9 5 3 6 2 1 
-0 8 -0 9 -I 6 0 3 6 2 14 0 13 0 2 B 1 3 I 9 
-0 8 -1 1 -I 4 1 6 9 6 15 5 10 5 -0 6 -0 8 0 5 
-0 6 -} 0 -0 9 2 ZIt 1 15 6 a Z -\ 0 -1 2 -0 3 
-0 5 -0 9 -0 4 2 1 8 9 12 9 6 6 0 2 -0 8 0 4 
-0 1 -0 7 0 t 1 B 6 0 11 2 6 7 1 8 -0 0 1 1 
-0 3 -0 1 0 2 I 5 6 7 12 a 7 9 2 6 0 5 I 1 
-0 2 -0 0 0 .3 1 7 8 7 14 9 10 3 3 0 1 1 J 2 
-0 7 -0 3 0 8 1 6 10 8 21 5 15 8 3 7 1 5 3 a 
-2 0 -0 B 1 1 0 '3 11 1 25 0 21 6 5 5 Z 3 '\ 8 
N"RTHWRRO FLUX 0F HE~T 1"11. HISI BY THE ST~NDINr EDDIES F"R 
N"RTHERN HEHISf'I"fRE 'i-TE~R (1979-19821 i=lVERRGE HFlRCH 
PRESSURE LRT nUDE ION J 

















-0 5 0 2 -0 2 -0 6 1 6 6 6 13 9 Ii e 7 6 3 7 
-0 2 -0 3 a 1 0 'I 4 'I 18 0 34 7 36 9 21 6 12 4 
-0 3 -0 1 -0 1 0 0 1 2 19 5 38 B 11 J 21 2 10 9 
o 3 0 3 -0 2 -0 2 2 7 14 C 29 5 30 7 15 3 7 5 
-0 a a 8 0 8 -0 2 1 S 7 9 19 7 22 1 6 1 -1 2 
-0 6 0 1 -0 1 -0 5 0 3 3 9 11 I 11 9 1:3 0 2 
-0 5 0 4 0 2 -0 90S 3 e II 3 e 2 -0 9 -2 1 
-0 1 0 1 -0 1 -1 S 0 7 " :3 9 7 i i -3 1 -3 1 
o 1 0 6 0 Z -0 S 0 7 " B 7 7 1 2 -S 2 -i 5 
-0 7 -0 7 -1 a a 5 2 2 6 0 6 5 -0 5 -5 3 -1 0 
-0 9 -1 0 -1 2 1 3 1 2 7 7 6 0 -\ 9 -'\ 7 -3 5 
-0 7 -0 9 -0 B 1 e 4 6 9 2 6 J -I 9 -3 6 -2 9 
-0 7 -0 8 -0 S 1 9 3 S 8 S 5 7 -0 '\ -1 6 -1:2 
-0 3 -0 j -0 1 1 8 2 t 7 5 5 2 1 3 1 1 0 7 
-0 2 -0 1 0 I t 5 2 S 8 1 6 0 2 5 2 1 1 7 
02 03 06 12 30 80 68 28 39 32 
-06 -03 07 10398990 i5 19 36 
-I 1 -0 a 0 5 -0 1 :3 1 7 7 12 2 7 6 6 1 i 5 
NQlRTH~RO FLUX 0f HE~T (<1K HISI BY THE ST~NOrNC EDDIES feR 
NSRTHERN HEMISPHERE '1-YERR ct979-1982J ~lVERRGE P'lAY 
LRT nUDE 
















0202 -01 -02 -00 -01 -01 -02 -0200 
-02 01 01 -000402 -02 -02 -00 03 
-0 2 0 1 -0 1 a 0 0 6 0 i -0 3 -0 SOD 0 " 
-0 1 a 0 -0 1 0 Z 0:3 a 3 -0 I -0:3 0 I 0 3 
-0 a a 5 1 0 -0 Z a 1 a 1 0 7 0 3 -0 2 -0 1 
-0 1 -0 3 -0 1 -0 3 -0 9 -0 1 a 3 0 7 -0 Z -0 I 
-0 4 0 I -0 3 -0 <I -0 9 -0 2 0:3 a 6 -0 0 -0 0 
-0 3 0 1 0 5 -0 8 -0 '3 a i a 5 0 7 -0 0 0 0 
o B 0 6 0 8 -0 2 I I 0 7 0 3 0 2 -0 2 -0 1 
o 3 0 Z a 3 0 <I 1 2 a 5 0 5 -0 2 -0 7 -0 4 
o 1 -0 0 0 1 0 1 0 " 0 6 0 6 -0 8 -1 2 -0 7 
o 1 -00 -0 Z -0'J -0 5 09 0 i -I 0 -I 7 -1 I 
o 1 0 1 -0 J -0 6 -0 S 1 0 -0 2 -0" -2 a -0 8 
-0 0 Q 0 -0 3 0 1 -0" 0 2 -0 1 -0 0 -0 6 0 2 
-0 2 -0 1 0 Z -0 'I -0 1 -0 0 0 Z -0 0 0 0 0 " 
02 -c 2 -0 4 0 I -\ 1 -1"3 \ 1 0 "3 OS 0 S 
o 2 -0 S -0 6 0 9 -I 4 -1 8 1 5 I 2 0 6 0 6 
o 6 -0 lOt I 7 -1 7 -2 B Z 0 I 6 0 1 0 3 
______ L ____________________________ __ 
TRBLE t. b NI1RTHI.'RRD FLUX 0F HERT (oK MIS! BY THE SHINOING EDDIES FeR 
N0RTHfRN HEMISPHERE oj-YEAR 11979-1982) RVERRGE FEBRUARY 
PRESSURE LRT nUDE ION I 
















o 6 0 Z -0:3 -0 S Z 0 II 3 27 0 29 7 21 9 12 8 
-0 8 -0 2 -0 a 0 q oj B 24 9 51 B 57 2 42 4 24 2 
-0 5 -0 0 a 0 0 2 5 '3 29 '3 61 I 75 8 S9 2 jot a 
-0 I a 1 0 2 0 J 'I 7 23 '3 5'1 7 70 'I 59 9 36 I 
o a a 6 as -0 2 2 B 21 0 'iB 01 i,\ 6 3S 2 18 3 
-02 a I -04 -0 01} 2 '3 11 7 35 0 3S 2 IS 7 57 
-0:3 0:3 -0 J -\ 0 2 1 12 a 2'1 5 21 '3 e 9 ::I I 
-0:3 -0 0 -I 0 -I q I 7 10 6 19" Ii 8 5 9 1 9 
o 2 a 3 -0 3 -0 5 I 3 8 8 14 7 '3 I 3 a 0 8 
-0 t -0 3 -I 0 0 I 2 1:1 9 2 \1 I 5 3 I 1 0 1:1 
-05 -07 -\ tiD 5 'I 11 I '3 3 2 6 0:3 -0 1 
-0 7 -0 '3 -1 a I 6 6 '3 11 '3 8 5 I 0 -0:3 0 2 
-0 7 -0 9 -0 e I 7 5 6 10 S 7 3 I 2 -0 2 -0 2 
-0 6 -0 5 -0 I 1 2 3 B q 3 7 3 3 6 0 5 -0 2 
-0 q -0 3 0 1 1 I q B 10 '\ B 9 '\ B 0 8 0 1 
o 0 0 1 0 q 1 0 5 3 12 1 II 1 5 2 0 3 0 6 
-1 0 -06 06 1 2 8 2 16 '3 16 '\ 7 2 I 5 1 8 
-19 -I 1 03 0 1 75 ]90 227 II I 27 2 B 
Ni'lRTHI1~RD FLUX 0f HHH ( II. HIS! BY THE SHlNOING fOOIES fi'lR 
N0RTHt.RN HEMISPHERE '1-1fAR (1979-19821 AVERRGE Rf'~ll 
PRESSURE LRT nUDE ION I 
















-0 i -0 1 -0 1 -0:3 0 1 1 2 I 6 2 I 1 I 0 2 
o 5 0 'I 0 1 -0 1 0 5 3 1 5 2 5 9 2 a -0 1 
-0 0 0 1 -0 0 0 1 0 9 3 2 6 I B I 3 7 0 :3 
-0 i -0 2 0 0 0 5 0 '3 2 7 7 2 10 0 5 0 I 7 
-0 1 0 5 0 8 0 0 0 8 1 6 6 5 9 '\ i J 0 8 
-0 3 0 2 0 1 -0 5 -0 8 1 9 6 5 8 3 3 9 I 1 
-0 i a 7 0 8 -0 Z -0 1 Z S 6 41 7 7 41 5 Z a 
-0 5 a 7 1 1 -0 2 a 3 2 8 6 I 6 8 3 7 1 6 
-0 2 0 'J 1 5 1 0 0 7 2 5 5 0 i 7 I 8 0 I 
-0 3 -0 1 0 4 1 1 1 0 Z 8 4 8 3 8 1 5 0 1 
-0 2 -0 'I -0 2 0 3 1 7 "2 'I 6 3 Z I 0 -0 2 
-0 2 -0:3 -(I 1 0 :3 1 5 'I 8 'I 8 2 6 0 J -0 7 
-0:2 -0 3 -0 0 0 5 1 1 4 6 4 1 2 '1 -0 7 -0 9 
-0:3 -0 2 -0 1 0 5 1 0 3 7 3 2 I 2 0 0 0 5 
-0 2 -0 1 -0 0 0 5 I 1 .3 5 3 6 I 0 0 'I 0 8 
-02 -010406042540060807 
-05 -0'5 as 11 03251506141'1 
-0 8 -0 9 0 9 0 7 -0 6 0 ass 1 7 I 5 I 8 
N"RTH~RO FLUX {'If HE~T 1 II. H/SI ~Y THE ST~NorNG EDOIES f2lR 
N"RTH[RN HEMISPHERE '1-TERR 11979-1982) AVERRG[ JUNE 
PRESSURE LRTITUDE IONI 

















Oi 01 -al -01 -00 02 01010302 
-0 4 -0 2 -0 1 0 2 0 2 0 5 0 0 -0 I 0 I 0 2 
-0 1 -0 Z -0 3 0 1 0 3 a 6 -0 0 -0 I -0 0 0 t 
00 -00 -0102 02 041 01 01 01 01 
0103 -OS -030'10306 Oi 02 02 
-0 1 -0 (I -0 If 0 2 -0 8 -0 2 0 0 0 1 a 2 0 a 
-0 1 0 3 -0 3 a I -0 B -0 j 0 0 a 2 0 3 a 2 
00 04 -02 -06 -08 -0301030'\ 03 
010907 -01 -000207 06 03 02 
-0 1 a I a 7 1 'I 0 9 0 8 1 5 1 3 a 6 0 2 
-0 1 -0 2 0 3 1 1 1 1 1 6 2 2 I 6 0 '\ 0 I 
o 1 0 0 -0 I 0 5 0 5 1 1 2 5 I 5 0 2 -0 1 
0101 -04 -03 -03031917 02 01 
00 01 -as -0'1 -06 -030922 09 05 
-0 1 0 1 -0 4 -0 2 -0 5 -0:3 0 7 2 2 1;, 0 7 
-0 s -0 9 \ 5 0 2 -I 2 -I 1 0 1 1 9 1 B 1 6 
-0 1 -1 3 -3 2 0 3 -2 3 -2 Z -0 i t 9 I 6 I 7 
-0 9 -1 1 -2 5 1 5 -'I 1 -Ii 9 -1 6 2 0 0 IS I 3 
A-II 
~0flTH~RO FLUX 0F HERT (-K MISI BY THE ST~ING EDOIES FBR 
NBRTHERN HEMISPHERE 'I-YEAR (1979-1962) AVERAGE ..u.y 
PR~~~~PE ~ _______ ...:L::...A __ T __ I TU::...D::...E---,_( _ON_I ______ _ 
















Ti18lt t L 
PRESSURE 
02 02 -Ot -01 01 01 -01 -03 00 01 
0001 -0301 03 05 -02 -0201 01 
o 1 0 1 -0 3 0 2 0 'I 0 6 -0:3 -0 5 -0 1 -0 2 
o a 0 0 -0 2 0 t. 0 'I 0 3 -0 2 -0 2 -0 1 -0 1 
-00 -00 -06 -020103 OS 10\ 11 13 
-01010303 -07 -0202 OS os 02 
-0 1 0 6 a 3 0 2 -0 9 -0" 0 1 0 1 0 :3 0 :3 
o t 0 7 0 t -0 6 -1 3 -0 2 0 1 0 1 0 2 0 2 
03 03 07 07 -000607 -0001 01 
-04 -0 1 04 1 4 1 6 t B 1 3 0 1 0 1 0 I 
-0 a -0 I -0 1 I 2 2 0 1 B 1 7 0 2 0 1 0 II 
01 -00 -0603130110 -01 -0503 
01 00 -07 -02 02 -0001 02 -0300 
0100 -01 -03 -07 -03 -os 00\ 03 -00 
-0 tOO -0 Ii -0 1 -0 1 -0 2 -0 5 0 'I 0 5 -0 1 
-0 2 -0 7 -1 9 0 5 0 0 -0 5 -0 7 0 3 0 3 -0 1 
o 0 -0 9 -3 1 1 0 0 1 -1 9 -1 6 0 2 0 2 0 2 
-1 0 -0 7 -3 3 '3 1 -I 6 -5 6 -3:3 0 3 0 1 0 :3 
N0flTHWRRD FLUX elF HERT ,'K MISI BY THE STRNOINC EDOIES F0R 


















02 -01 -03 -01 -03 -02 05 06 o I -0 I 
-0 2 -0 I 0 0 -0 3 -0 5 -0 1 1 3 2 5 22 I I 
-0 a 0 2 -0 2 -0 0 -0 2 0 3 1 8 2 7 2 a 0 9 
01 -02 -02 01 -00 01 16 2219 07 
-0 I -0 0 -0 8 -0 5 0 2 1 2 2 5 3 3 2 0 1 3 
-0 2 -0 1 -0 5 0 I -0 41 0 8 2 I 2 1 1 5 0 6 
-0302 -as -01 -051019191508 
-0 I 0 I -0 3 -0 5 -0 1 I 0 1 8 1 7 1 3 0 7 
-0100 06 00 01 06 16 13 11 04 
-os -020307 07 II 201110 as 
-02 -02 -001212312919 II 08 
01 -00 -04 10 15 4'5 33 '3 14 05 
02 01 -as 06 14 36 2S 15 11 02 
01 -00 -06 05 12 23 20 09 11 06 
-01 -01 -as 06132023121109 
-0 1 -0 3 -0 4 1 109 1:3 2 5 1 6 I 6 0 e 
-0 2 -0 5 -0 9 I 7 0 5 0 1 3 3 2 2 1 8 0 .. 
-05 -01 -023004 02 43 30 16 DB 
NmRTHWARO FlU)( 0f +-ERT (.1( H/SI BY THE ST~ING (DOlES F0R 
N0rtTH[~ HfMISl"I"'fRE 4-YE~ tl979-1962J RVf.R~E PeVEMBER 

















-0 I -0 2 ·1 4 -0 0 2 2 11 1 28" 39 'I 30 1 15 7 
-0 2 -0 1 -0 8 1 9 10 0 26 7 64 5 88 3 sa 3 37 3 
-0 2 -0 1 -I 2 I 6 9 1 27 2 66 9 90 2 68 1 36 2 
-0 0 0 1 -0 9 0 8 6 0 22 3 52 3 65 0 42 5 20 5 
o 1 0 0 -0 8 -0 8 1 9 18 0 '\0 6 38 9 18 5 7 7 
-02 -02 -0102 
-02 00 -04 -02 
02 0 I -I 1 -1 5 
-0' 02 -07 -0 S 
-0 4 -02 -09 -0 1 
-02 -0 3 -0 I I 4 
-0 I -0 2 0'5 2 '3 
1 6 12 1 2S 0 23 8 8 1 
I" 9 8 IB 7 15 2 5 S 
1 3 8 9 11 9 10 8 3 8 
11 76 119 71 ZZ 
I 6 90 10 0 4 3 I 0 
39 116 92 26 01 








·0 1 -0 1 0 7 2 2 5 1 9 2 5 :3 0 7 0 I 0 4 
-01 -00 06161266361010 07 
-0 1 -0 0 a 'II 0 9 3 e 6 Ii '1 e I 6 1 2 a e 
01 01 04 02 35 74 74 23 15 06 
-0 4 -0 1 0 9 0 'I 3 9 10 0 10 6 3 6 1 1 0 7 
-10 -02 I '3 0 1 '34 11 1 133 15 09 14 
TRBI E &~ NeRTHW~RO FLUX IZIf HE~T ("I( MISI BY THE ST~NOINC EDDIES FIZIR NIZIRTHERN HEHISPH[R[ 'I-YEAR 11979-1982J RVERAGE RUGUST 
PR~~~:JRE ~ _______ ...:L::.A::.T-.:I::.TU::D::E~::.I ::.°N::.I ________ _ 
















O'! 02 -00 01 01 01 -00 -03 -01 -at 
-0 2 -0 a -0 z a z a z a 4 -0 I -0 6 -0 Z -0 1 
a I a 1 -0 2 0 I 0 3 0 1 -0 1 -0 8 -0 3 -0 2 
o 2 a 1 -0 a 0 1 0 j 0 2 0 0 -0 3 -0 I -0 1 
-0 1 a I -0 1 -0 a 0 7 0 i 0 5 I 0 0 6 0 7 
-0 3 -0 I 0 1 u 3 -0 S -0 2 a 2 0 5 0 1 -0 1 
-0 3 a a a a a 5 -0 Z 0 Z a 6 0 4 0 2 -0 2 
o 0 a 3 0 0 -0 I -0 1 0 6 0 8 0 '1 0 0 -0:3 
-0 2 0 I a I a 2 a "I 1 a 1 a 0 5 -0 5 -0 7 
-OS -0 2 -0 a 06 I 3 1 2 1 2 07 -1 2 -1 4 
-0 3 -0 3 -0 5 a 5 1 5 1 1 1 3 1 2 -I 6 -1 6 
-0 1 -0 I -06 -02 0 6 1 I 1 5 1 4 -1 3 -I 6 
-0 a -0 0 -0 a -0 6 0 1 1 0 1 2 0 9 -0 e -1 6 
-0 a -0 0 -0 8 -0 "I -0 5 0 8 0 9 a 9 -0:3 -I 2 
-0 I -00 -06 -0 I -0 I 0 7 1 1 1 1 0::1 -0 4 
-0 4 -0 6 -1 6 0 4 0 4 0 3 a 8 I I 0 2 -0 2 
-0 I -0 7 -3 L a 6 -0 a -0 9 0 6 I 6 0 1 0 3 
-0 6 -0 '5 -3 1 2 4 -0 2 -2 e a 7 2 3 1 3 a 6 
NI2IRTHI.j~RO flUX rn- HEAT '-K MISI BY THE ST~NOING EDDIES F0R 
N0RTHERN HEHI5PHERE 'i-YERR 11979-19821 AVERRGE 0CH~B[R 
-----,---------------------
PRESSURE LAT !TUDE ION I 
__ IM_B_I ___ ~~------,...:-------~IO===~2~0===3;0===~,0===~s~0===6;O===~70==~-a-0---.-s--















-0 7 -0 5 -0 3 -I 0 a B 11 2 31 2 44 B 34 5 20 a 
-0 5 -0 5 -0 3 -0 8 1 1 12 3 33 2 "1'1 9 32 1 16 0 
-0 2 -0 3 -0 t -0 ':I I a 7 9 21 a 26 1 IS 7 e a 
o I -0 a -0 2 -I 3 a 3 3 8 13 '1 IS 7 7 3 3 0 
-0 2 -0 1 -0 5 -0 4 0 5 3 6 8 9 6 6 '1 1 2 I 
-0 2 -0 a -0 q -0 6 0 e 3 6 7 2 5 8 2 7 I 5 
-0 3 a 1 -0 5 -I 0 0 7 3 7 6:1 i 3 2 a 1 2 
-02 01 -02 -03123651301612 
-0 1 a 1 -0 3 0 4 2 I 4 8 5 'I I BOg a 9 
01 -00 -00 II 3772 so 10 01 07 
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0101 03 13 35 64 29 -010100 
00 00 02 09 25 "16 27 10 as 03 
-01 -at 01 0616 '12 38 22 09 05 
01 01 04 04 10 40 56 27 12 11 
-0 4 -0 2 a 6 0 8 t a 4 i 7 2 3 a 1:2 1 4 
-0 7 -02 I 6 I I I 2 4 3 .. 'I 2 7 1 1 1 5 




















N0RTHWImO FLUX 0F HERT ,JI( H/SI BY THE ST~NOINL. EDDIES FeR 
N0RTHtRN HEHI51'"t1(RE 1-TEAR (1976-19I:'n AVERAGE OECEI'IElER 
LAT nUDE 
10 20 30 40 50 60 70 ao os 
DB 013 03 -0227 1111613 1527733 
-02 -0 0 0 a 7 3 20 4 31 3 41 8 4S 0 27:Z 133 
02 04 OS 6 a 20 6 34 1 "l1 3 45 a 27 I 13 I 
04 a 5 a I :3 2 14 a 287 39 5 37 a 22;2 10 6 
o 2 0 6 0 1 a 7 a 5 27 I 39 0 28 1 15 5 7 3 
-0 I a l -0 1 a 6 ~ 2 19 8 27 9 22 i II I 16 
-02 a 5 a I 0 II 4 1 III 9 20 5 16 5 9 I 4 I 
-01 03 -1 0 -0 7 3 5 12 6 16 2 12 3 77 1 1 
0" 0 6 -06 -0 2 3 3 10 3 12 I 8 7 5 9 Z 5 
-os -08 -1 3 a 9 II 7 10 0 9 2 5:2 4 6 2 3 
-02 -1 0 -I 0 1 8 e 2 II 'I 7 3 :2 6 2 e 20 
-02 -0 6 -0 2 2 I 9 1 10 9 5 6 a 6 I 0 2 a 
-0 4 -0 6 a 2 2 0 7 6 6 9 3 6 -0 3 -0 4 I 4 
-0 4 -0 1 a 3 I 7 5 3 7 a 2 a a 2 -0 7 0 1 
-0 3 -0 '3 0 3 I 2 5 2 7 6 '3 8 1 1 -0 I a 3 
-0 0 0 1 a 3 C 9 5 7 a 6 5 7 1 8 0 3 0 2 
-0 7 a 1 0 7 I C 7 2 13 3 9 I 1 6 0 7 1 a 
-1 6 -02 1 4 C 6 7 2 15 I 11 I 1 3 07 1 6 
TRBLE I a 
PRESSURE 
N0RTHI-IARO FLUX 0F HEJH ',)K MIS! BY THE SH1NOING EDDIES 0F 
THE 10NFl. WAVENUMBER I feR 'I-1ERR 11979-19621 RVERAGE 
JANUFIRY 


















a :3 a 2 0 1 0 e 6 7 26 2 S3 0 53:3 3'\ 7 20 2 
-02 -0 1 a a 2 7 16 4 53 9 100 3 113 2 858 524 
-0 a a a -0 I Z 6 19 Z 64 6 118 I 131 2 91 '" 5S 7 
o 1 
00 
a 1 -0:3 
a 1 a 1 
I 1 12 6 46 5 96 Z 11'\ '\ 630 '166 
a 5 5 9 27 a 56:3 53 3 30 a 115 
a a a I a I 0 2 :3:3 14 B 31 6 31 6 11 8 7 8 
a a a I 0 1 [] 2 2 5 10 a 19 9 19 9 12 1 58 
a a a 2 a 1 a a 2 2 7 9 13 9 12 8 8 7 , 9 
a Z a 3 0 1 a Z Z 3 6 5 10 3 e 5 1 "1 2 6 
-03 -03 -030631 64 73 'IS 27 22 
-02 -0301 1441 65 5B 23 08 oe 
-0 2 -0 2 a :3 1 7 'I 'I S:3 ::I 7 1 I -0 a a a 
-0:3 -0 2 a 3 1 5 :3 6 :3 B 2 a 0 5 -0 2 0 6 
-0 2 -0 2 a 2 1 0 2 5 2 9 1 2 -0 a a I I 2 
-0 2 -0 2 a 1 a e 2 5 :3 2 1 2 -0:3 0 3 I a 
-01 -01 0006243215 -040609 
-0 2 -0 1 a a a 5 1 9 :3 5 2 1 -0 9 a 5 2 7 
-0 q -0 I 0 1 a q 1:3 :3 2 :3 a -1 1 -0 1. '\ 'I 
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-0 3 -0 1 0 0 -0 1 1 1 5 1 10 7 12 0 7 3 3 6 
-0 1 -0 1 -0 0 -0 '3 3 6 16 5 31 7 34 5 21 6 12 3 
-0 1 -0 1 -0 1 -0 6 3 1 16 6 33 2 36 2 21 0 10 7 
0000 -01 -05 1 9 10 6 ZZ 1 24 2 14 3 7 3 
DO 00 as os o 6 '3 9 11 9 15 0 3 7 -1 7 
o 0 0 1 0 1 -0 0 -0 a 2 z a 5 9 a 2 8 -0 1 
o 0 0 0 0 3 0 1 0 1 2 0 6 2 '7 -] 4 -2 2 
a a a 1 0 1: 0 1 0 2 2 0 4 8 1 7 -3" -3 0 
o 0 0 2 0 'i 0 1 0 2 1 B 3 6 0] -4 5 -'\ 3 
-0 0 -0 1 0 0 0 3 a 5 2 2 2 8 -0 7 -4 2 -3 e 
o a -0 1 0 1 0 5 0 9 2 2 2 3 -0 7 -3 7 -3 3 
-0 0 -0 1 0 1 0 "I I 1 2 2 1 9 -0 1 -2 6 -2 6 
-01 -01 01 03072] 1203 -04 -09 
-01 -01 -00020120 09 07 16 10 
-01 -01 -0102052311132816 
-0 1 -0 1 0 1 0 0 0 5 2 0 1 2 1 e 3 9 3 0 
-0 2 -0 1 0 1 -0 2 0 '3 1 6 1 2 3 I '\ 9 '3 5 
-0 /I -0 1 0 2 -0 3 0 lOB 1 5 4 2 S S 4 3 
NBRTHJ.i!:RO FLUX W' H:&lT (01( MlSI BY THE ST~[NC EOOIES iF 
HE IBN=l.. IoftVEJ«JItlfR 1 fBR 4-lEAft 11979-]9621 AVERFIGE 
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LRT nUDE ( ON] 
.0 30 10 50 60 
'0 
030] -02 -01 
-0 I -0 I -0 2 -0 2 
01 01 -00 -00 -00 




00 -01 -03 -020201 -03 -01. 01 04 
01 00 -02 -00 01 00 -02 -01. 01 03 
00 010303010004: 03 -01 -01 
-00 -00 01 01 -00 -OJ -0001 -02 -01 
0000 01 0302 -01 -01 00 -01 -01 
-00 -0001 0403 -01 -01 00 -01 00 
-00 00 03 o 9 0 3 -0 3 -0 1 -0 a -0 '3 -0 1 
-0 1 -0 1 -0 1 o g 0 1 -0 3 0 2 -0 1 -0 5 -0 '3 
00 -aD -01 01 -0301 01. -02 -07 -08 
-00 -00 -0201 -0504: 
-0 0 -0 1 -0 4 -0 1 -0 4 0 3 
-0 0 -0 1 -0 1 -0 2 -0 2 a 2 
0" -0 2 -0 e -1 a 
02 -02 -os -05 
00 -00 -00 02 
-0 0 -0 1 -0, -0 I -0 1 0 2 a 1 a 1 a 2 01: 
-0 1 -0 1 -0 '3 -0 a -0 3 -0 4 -0 I 03 03 05 
-0:3 -0 1 -07 -04 -07 
-0 ~ -0 ~ -0 a -0 a -I I 
-I 2 -0 4: a 2 
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PRESSURE 
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RBLE 7 J 
o 2 0 1 -0 1 -0 lOS 6 7 19 5 2S 6 22 2 13 a 
-0 2 -0 1 -0 2 a 1 2 Z 14 9 38 4: 51 3 42 1 24 1 
o 0 0 1 -0 ZOO 2 5 17 3 44 9 64: 5 57 I 33 7 
o 1 
a a 
o 1 -0 1 -0 1 1 5 
o 1 02 a 1 -0 2 
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5 a 20 4: 27 0 26 2 IS a 
00 00 00 -00 02 37 119 Ii? sa '\7 
-0 a -0 0 0 1 -0 2 a 1 2 6 5 5 7 1 5 2 2 6 
000101 -03 0122" 393216 
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-02 -02 -02 OZ 09 21 IB 11 1407 
-02 -02 -01 OB 2123150706 00 
-0 2 -0 2 a a I 3 2 7 2 2 1 '\ 0 6 0 2 -0 2 
-0 2 -0 2 Ott 3 2 2 1 9 1 2 0 5 -() 0 -0 3 
-0 2 -0 2 a I lOt 5 2 0 1 3 0 6 -0 2 -0 5 
-0 2 -0 1 a 1 0 e I 6 2 5 1 5 a e -0 3 -0 4 
-0 I -0 1 0 0 0 6 I B 2 5 1 9 1 0 -0 a a 3 
-0 3 -0 I -0 a 0 6 1 B 2 6 2 6 1 5 0 e 1 5 
-0 'i -0 1 -0 1 0 2 0 9 1 9 3 3 Z 7 I a 2 4 
N0RTHWRRO FLUX IF HERT I"K MlSI BY THE SHNltt«; EDDIES elF 
THE ZilNR.. JooflVENUf1EIER 1 fli!lR 'i-TEAR 11979-19621 AVERAGE 
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-0 3 -0 3 -0 1 -0 0 0 1 0 4: 1 3 1 1: leo 5 
-0 a -0 1 -0 2 -0 2 0 2 2 '\ 5 3 5 3 '3 6 0 4 
-0 1 -0 2 -0 2 -0 2 0 0 2 1 5 6 6 6 5 1 0 e 
-0 1 -0 2 -0 I -0 2 0 1 1 5 5 1 
00 00 03 03 03 07 39 
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-02 -0101 09 01 OB 31 33 09 00 
-0 1 -0 1 -0 1 a 6 -0 a 1 2 Z 9 :3 1 0 5 -0 2 
-0 1 -0 1 -0 1 0 3 -0 1 I 3 2 6 2 e 0 1 -0 7 
-0 1 -0 1 -0 2 a 2 -0 1 1 2 1 7 2 a -0 1 -0 7 
-0 1 -0 I -0 1 0:3 -0 1 a 9 1 I 0 6 0 5 0 6 
-0 1 -0 1 -0 1 0 2 -0 0 1 0 1 2 0" a 9 ] 0 
-0 1 -0 I -0 a a 3 0 a a 7 1 a 0 2 1 3 0 e 
-0 3 -0 2 -0 1 a a a a a 2 a 5 0 6 I 9 1 1: 
-0 5 -0 3 -0 1 -0 1: -0 1 -0 6 -0 0 0 1 I 3 1 e 
tmTHJmO FLUX eF t-£RT (.1( MIS) BY THE SHHHNC EDDIES IF 
H£ liN\. Hf!vEtU«R I f0R /I-YEM 11979-19621 RVERRGE 
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-02 -02 -03 -020101 -01 -03 -01 01 
-00 -01 -02 -01 00 03 00 -01 01 01 
00 00 01 02 02 00 03 04 06 01 
-0 a -0 0 a 0 0 1 a 1 a a a 1 a 3 a 3 0 0 
-0 0 0 0 0 2 a 2 a 2 -0 1 a 0 0] 0 3 0 3 
-0 a -0 a 0 Z -0 1 0 2 -0 a 0 1 a 1 0 1: 0 " 
00 01 03 04 02 -OJ 
00 -00 -01 07 -02 -01 
01 -00 -03 01 -04 05 
00 -00 -04 01 -03 OS 
-00 -00 -05 -02 -02 02 
00 -ao -as -03 -01 -01 
a 3 a 3 
07 0 6 
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1 0 as 
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-0' -.. -0 9 
-05 -0 3 
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-0 • -I 1 -06 







N0RTHI-IRRO FLUX ~F HEAT '·K 1'4/51 BY THE STANDING EDDIES 0F 
THE ZI!JNAL HAIIENUI'IflER 1 feR 'I-TEAR \1979-)9821 AVERAGE 
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0201 -0\ -00 -0000 -02 -0300 01 
-0 3 -0 2 -a Z -0 1 a 1 0 3 -a 3 -0" -0 a 0 I 
-0 I -0 \ -0 2 -0 t 0 1 I') 2 -0 3 -0 6 -0 2 -0 2 
a a -0 a -0 2 -0 1 a a a 1 -0 2 -0 3 -0 1 -0 1 
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NI!JRTH~RO FlU"< ef HEAT (·K 101/51 BY THE STANDING EDDIES 0F 
THE ZI!JNAL HAIIENU1B'fR 1 FI!JR 'I-YEAR 1197'3-19821 AVERAGE 
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a 2 a 1 -0 2 -0 1 -0 a -0 1 -0 I -0 2 -0 2 -0 2 
-0 t -0 1 -0 1 -0 2 -0 2 -0 I 0 4 I 2 I 4 0 9 
00 -00 -02 -02 -0200 OS 12 12 07 
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00 00 01 -00 -01 -0102151813 
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00 -00 -0'1 -03 -00 0" 04 08 12 07 
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THE ZI1INR... HRIIENUI'1BER 1 feR 'I-TEAR 11979-1982) AVERAGE 
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o 2 a 0 -1 2 -0 a I 6 10" 27 0 37 9 29 B 15 6 
-0 2 -0 1 -0 3 I 6 '8 24 2 61 '3 as B 68 3 3' 5 
-00 -00 -09117221862086" 673 362 
o 2 a 2 -1 a 0 '3 5 0 20 0 46 '\ 60 9 40 B 20:3 
o a a I -0" 0 1 2 0 15 1 31 5 32 2 16 a , 3 
o a 0 0 -0 0 0 1 I 2 9 '3 19 3 17 9 6 7 '3 a 
-0 0 -0 0 -0 0 -0 109 1 1 13" 11 2 " " 2 'I 
o 0 0 0 -a Z -0 2 0' 6 2 10 '3 7 9 3 3 2 a 
00 -00 -01 -00075" 81 582312 
-0 1 -0 1 -0 '3 0 '3 1 0 5 6 6 3 3 9 1 5 0 7 
01 -00 -0107 \7601831130,\ 
00 -00 01 OB 20 51 31231004 
-0 0 -0 0 a 2 0, I 8 3 B 1 8 1" 0 7 C 5 
00 -00010311271106 II 08 
-0 1 -0 0 a 1 a z 1 '3 2 II 1" 0 6 1 0\ a 9 
-0 0 -0 0 0 0 0 0 I 1 2 , l' 0 B 1 5 0 8 
-0 2 -0 I 0 0 0 a t 1 '3 1 2 '3 1 2 1 3 0 e 
-0 '3 a 1 0 1 0 1 a 9 2 9 '3 I 1 2 0 7 1 5 
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NI!JRTHWARD FLUX I2IF HEAT ("'K 1'4/51 By THE SHINDING EDOIES 0F 
THE ZI!JNAL HAIIENUMBER I F0R 'i-TEAR 11979-19821 AVERRGE 
FlUuU~T 
lAT ITUDE 
10 20 30 110 SO 60 70 BO BS 
o 2 0 I -0 1 0 1 0 1 0 1 -0 0 -0::1 -0 2 -(I 1 
-0 I a a -0 1 -0 1 a 1 a 2 -0 2 -0 6 -0 '3 -0 1 
0101 -01 -010102 -02 -07 -0603 
o 2 a I -0 1 -0 a 0 1 0 1 -0 1 -0 '\ -0 '3 -0 2 
0000 00 02 01 -0102 DB 08 08 
-0 a -0 a a I 0 1 0 0 -0 0 0 1 0 5 0 3 -0 I 
-0 a -0 0 0 1 0 '3 0 'I 0 I 0 2 0::1 0 2 -0 2 
-0 a -0 0 a 1 0 1 0 '3 0 2 0 2 0" 0 a -0 3 
00 -0003 -0101030303 -0607 
-0 a -00 -0 1 -0 3 -0 0 0 2 0 2 0 4: -1 2 -1 4 
o 1 a 0 -0 5 -0 5 -0 2 -0 0 0 0 0 5 -\ 'I I 5 
a 1 0 a -06 -0 9 -0:3 -0 1 -0 1 0 6 -} 2 -1 6 
o 1 00 -0' -1 I -0 '3 -0 1 -0 0 0 5 -1 a -I} 
00 00 -06 -1 0 -0 2 -0 1 DO 0" -06 -I 2 
o \ a 0 -0 'I -0 9 -0 2 -0 I a 0 0 5 0 a -0 1: 
-0 a -0 0 -0 9 -1 0 -0 3 -0 1 0 1 a '3 0 1 0 2 
-0 2 -0 I -1 a -1 5 -0 7 -0" 0 1 0 2 0 2 0 '3 
-0 '3 0 2 -I B -2 1 -1 2 -\ 0 0 2 0 2 I 2 0 7 
NeRTH~~RO FLUX 0F HHH t"K MISI 8y THE STANDING [lJOIES ~F 
THE Z~~lAl ~RvENUMBfR 1 F~R ,,-TEAR 11979-}982) AVERAGE 
I!JCTIlBER 
lAT ITUDE 















-06 -0 q -a 2 -I 0 a q 9 7 27 4 41 0 326 \9 6 
-0 3 -0 2 -0 3 -\ 2 Q 'I 10 7 29 1 "10 0 29 8 \7 5 
-0 0 -0 I -0 2 -0 9 0'" 6 5 17 0 21 'I 13 8 7 6 
00 00 at -0200218195 SI 26 
-00 -00 -00 -010212 37 ~l 3020 
-0 a -0 0 -0 a -0 2 0 2 I I l 8 2 7 Z a I "I 
-0 0 -0 1 -a 1 -0 3 0 2 \ 0 2 'I 2 0 1 5 1 \ 
00 -00 -00 010'109 Z2 18 Ie; I~ 
00 -00 -02 Oq 081623141311 
o 1 -0 0 -02 a 1 1 0 2 " 2 3 1 IlL 09 
00 00 -010"1 LO 2S 20 07 II 0"" 
-00 -00 -0103082013020803 
-0 0 -0 a -0 1 a 1 a 6 lSI a 0 3 0 6 (1 ~ 
-0 a -0 0 -0 I 0 lOS I 5 I 2 0 7 0 6 [I q 
-00 -00 -01 -000312120710 10 
-02 -02 -03 -0 I a 2 a 9 1 3 (1 7 1 3 1 t; 
-0:3 a I -0 i -0 I 0 lOS 1 3 a 9 1 "I 1"" 
NCRTHIlRRO FLUX ~F HHH ,"K H/SI BY THE SHlNOlt.lG mOlES I.'lF 
THE Z0NRl HAvENUMBER I H!R q-lERR (1978 lseu RVERRGE 
DECEMBER 
PRESSURE lATl TUDE ( 'N I 
















o 'I 0 3 0 :3 0 q I 0 5 a 9 2 10 S 6 2 ~ I 
-0 2 -0 2 a 5 2 6 4 2 II 3 28 0 37 0 2'1 6 12 8 
00 -00 a 3 2 5 5 'I IZ 6 256 35" 2" 3 L26 
0201 -01 Ii '1911921528'1 20e:; L03 
a 0 a t -0 to' 2 B 10 B 19 8 20 B 14 3 7 ~ 
o 0 a 0 0 0 a 2 2 3 8" 1'1 a 17 5 11 1 " 8 
-0 a 0 0 0 I 0 I I 6 5 ';I ]0 2 13 8 9 4 ot :2 
00 0 I 0 I -0 0 I 3 q 7 8 6 II 3 8"1 "3 
02 03 02 01 12 36 69 92 73 30 
-0 2 -0 2 -0 2 0 6 I 6 3 3 5 7 7 2 S 1 2 8 
00 -01 -01 1125375158 "7 25 
-0 0 -0 I 0 I I 2 2 B :3 S :3 B 3 7 :3 1 2 6 
-0 1 -0 I 0 2 I a 2 5 2 S 2 a 1 5 1 2 1 8 
-0 I -0 2 0 1 0 7 2 0 I 7 a 9 0 6 -0 1 0 :2 
-0 2 -0 2 a 1- 0 5 I 6 I 7 1 a 0 8 -0 0 0:3 
-0 1 -0 I 0 0 0 3 I 5 I <\ I 5 1 2 0 aDO 
-0 'I -0 I 0 a 0 3 I 2 t 5 2 ~ I 0 0 " 0 8 
05 -0 1 a I 0:3 0 6 1 0 :3 I a a -0'" 1 'i 
TRBLE J a 
PRESSURE 
N0PTH~~RO FLUX 0F HERT {11K MISI BY THE STRNOINC EDDIES I2If 
THE ZeNF\.. IoIAV~NUMfl~R 2 feR '\-TERR \1979-19821 AV~RRGE 
JANUART 
LRT nUDE IONI 
















-0 1 -0 1 -0 1 a 4 :3 e 6 2 11 'I 7 6 1 5 a 3 
-0 a a 1 a 3 1 3 6 8 13 7 19 5 11 B 1 6 0 4 
-0 1 0 1 a 2 I 'I 7 8 17 a 2'1 1 17 1 3 I 05 
-0 2 0 0 a 2 1 4 5 9 14 0 23 'I ]9 7 4 '\ 0 6 
-0 0 0 a a a a 5 3 9 14 a 27 3 27 5 10 0 2 a 
-0 0 -0 a 0 a 0 3 2 3 B 2 16 3 11 8 3 9 a 6 
-a 1 -0 1 -0 1 -0 'lIB 7 9 13 4 7 7 1 0 a 0 
-0 1 -0 2 -0 5 -0 7 I 6 7 6 11 '3 3 9 -0 5 -0 2 
-0 5 -0 2 -0 3 -0 7 1 2 5 7 7 1 0 7 -I Z a 5 
-0 4 -0 1 -0 3 -a 4 I 4 5 4 4 3 -I 8 -1 4 -0 4 
-0 3 -0 2 -0 4 -0 t;, 2 0 5 8 3 8 -2 8 -1 6 -0 4 
-0::1 -0 2 -0::1 -0 6 2 3 '5 6 3 3 -2 I -1 2 -a 3 
-0 2 -0 2 -0 2 -0 6 1 7 q 2 2 4 -0 7 -0 7 -0 2 
-0 I -0 I -0 1 -0 '3 a 9 3 0 2 1 0 6 -0 1 -a 1 
-0 1 -0 a -0 I -a 1 1 2 3 7 2 7 I 2 0 1 0 a 
-0 3 -0 I -0 1 a I 2:3 5 5 <1 5 0 8 0 5 0 3 
-0 4 -0 I 0 1 a 2 3 3 a 9 6 8 0 6 0 3 0 1 
-0 6 -0:3 a 2 a 1 :3 4 10 3 6 5 a 1 I a a 2 
N0RTH~RRO FLUX. I2IF HERT (11K MIS! 8T THE STj:lNOlNG EDDIES I2If 
THE Z0NAl. ~RVENUMBER Z F0R 'I TEAR 11979-1982) RV[RAGE 
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TRB! I:. <;. t: 
00 00 -00 01020827280'1: 01 
01 00 02 OS 03 04 IB 24 02 02 
01 01 01 06 as 16 46 1B as oz 
01 00 00 03 as 23 67 63 10 02 
-00 00 -01 -03042772692305 
-0 a -0 a -0 I -0 a 0 4 1 5 5 6 5 3 1 4 0 2 
-0 0 -0 a -0 1 -0 3 0:3 1 5 5 0 3 'l 0 4 a a 
-0 a 0 a -0 2 -0 6 0:3 I 7 'I: 7 2 7 -a 0 -0 1 
-0 1 0 1 -0 2 -0 5 a 0 1 4 3 2 a 7 -0 6 -0 2 
-0 3 -0 1 -0 3 -a 1 0 5 2 0 2 7 -0 2 -I a -0 3 
-0 3 -0 2 -0 5 a 2 1 4 3 2 2 8 -1 1 -0 9 -0 2 
-0::1 -0 2 -0 q 0 5 1 6 q 2 3 2 -1" -0 e -0 1 
-0 2 -0 t -0 4 0 7 I 2 3 7 :3 1 -0 5 -I a -0 2 
-0 1 -0 a -0 2 a a a 4 2 6 3 0 0 5 -0 7 -0 Ii 
0000 -0106 02 28 3S )0 -0'1: -02 
-0 2 -0 1 0 2 0 I 0 2 3 5 q 4 0 6 -0 3 0 2 
-0 ') -0 t 0:3 -0 0 I 0 4 9 5 8 1 1 -0 2 0 1 
-0 a -0 I 0:3 -0 S 0 6 4 7 6 7 1 3 0 1: a 2 
NmRTHIolRRO FLUX I2IF HEAT {11K 1'1/51 BT THE STRNOINC EOOIES (/IF 
THE ZIlINFl. WAVENUMBER 2 F0R '\I-fEAR (1979-1ge2) AVERAGe 
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-0 I') a a -0 0 a a -0 0 -0 a -a 0 -0) -a 1 a a 
o a 0 a 0 1 a a 0 1 -0 0 -a 0 a 0 0 0 -0 0 
a a 0 a a I a 2 0 1 a I -a 1 -a I -0 1 -0 0 
00010102 al 0) 01 00 -GO -00 
00 01 02 -02 -01 -00 00 -02 -02 -00 
-0 a -0 a a a -a I -0 5 -0 5 a 3 0 4 0) 0 a 
00 00 00 -DO -03 -03 03 04 0) DO 
00 01 03 01 OZ 02 05 05 01 00 
-oz -00 03 0'5 05 1')3 OZ -00 00 00 
-0 2 -0 0 a 2 a 8 a 5 a 2 0 1 -0 4 -0 2 -a a 
-0 1 0 0 0 Z 0 5 -a 3 -0 I 0 2 -0 9 -0 1 -a a 
o 0 a I a 1 0 2 -0 6 -0 2 a 0 -1 a -0 8 -0 1 
a lOt 0 0 a t -0 9 -0:3 -0 4 -0 3 -I 3 -a 2 
o 1 0 1 -0 0 0 1 -0 B -0 7 -0 4 -0 0 -0 5 -0 1 
-0 0 0 a -O:J a a -0 6 -0 7 -0 2 -0 I -a 1 0 0 
-03 -02 -03 06 -I 0 -1 3 0 2 00 02 0 1 
-0 a -0 2 -0 5 -1 I -I 1 -t 1 0 6 0 7 0 1 -0 0 
a 3 0 1 -0 7 -I 2 -I 2 -I) 1 I 1 '3 0 5 -0 1 


















lHBLE 9 d 
N0RTH~ARO FLUX I2IF HEAT ("K HISI BY THE STRNOING EDDIES I2IF 
THE Z0NRL HRVENU/'lflER 2 FI2IR '\-TERR 11979-1962) AVERRGE 
FEBRUARY 
LRT nUDE 
10 20 30 40 50 60 70 eo .5 
o 0 0 a -0 0 -0 lOB 2 7 S I 2::1 -0 6 -0 J 
-0 1 0 a 0 I a I I 6 6 2 B 7 3 9 -0 4 -0 2 
-0 1 0 I 0 1 0 1 2 I B 2 12 B 7 8 09 -0 I 
-01010102 IB .. " 1,\7 116 2S 03 
-0 a -0 0 -0 I -0 2 1 3 9" 21 5 16 0 B 3 2 1 
-0 a -0 1 -0 1 a I 1 5 8 2 21 a 20 0 5 9 I 0 
-a 1 -0 2 -0 2 -0 2 1 q B 6 18 3 IS 2 :3 9 a 5 
-1"1 1 -0 I -0 6 -0 5 I 3 a '3 16 all" 2 8 a 3 
-a 2 -0 1 -0 4 -a 5 f) 9 6 8 12 2 7 6 I a -a I 
-0 3 -0 1 -0 3 -0 2 I 2 6 3 9 1 "B -0 I -0 3 
-03 -01 -01) -as 19677026 -02 01 
-03 -01 -O'l -0620 66 5S II -0'\ 00 
-0 2 -0 t -0 3 -0 7 I 4 5 I 4 2 0 6 -0 2 D 1 
-0 1 -0 1 -0 2 -0 '\ a 7 '3 9 '\ 0 2 5 0 '\ a 3 
-0 1 -0 a -0 I -G 2 1 0 'I 2 'I 6 :9::1 a 8 a 2 
-0 2 -0 1 0 0 a a 1 6 II B 5 6 3 " 0 2 0 2 
-0 '\ -0 2 0 3 0 I 2 1 7 Bee " " 0 S a ~ 
-0 5 -02 OS -c 2 2 I '3 a 11:3 5 6 I 2 03 
N0RTH~I=IRD FLUX OF HEj:lT (J K HIS! BY THE STj:lNOlNG EoOlES ~F 
THE Z~NR. ~RVUIUHBER 2 FIIlR 4-TfRR 11979-1982) AVERAGE 
APRIL 

















THoLE X f 
-0 a 0 0 -0 a a 1 -0 0 a 2 a 2 a 5 -0:3 -0 2 
02010105 Oil 04 -0103 -09 03 
a I a 1 a 1 a 5 a 'l a 7 a 5 I 2 -0 7 -O'l 
a 0 0 0 a 1 a 2 0:3 1 a 1 9 2 5 a 5 -0 1 
-0 a a 0 -0 0 -0 2 -a 2 a 9 2 5 3 lOB 0 1 
-a 0 -0 1 -0 I -0 1 -a 1 a 7 2 4 2 6 a 6 a 0 
-0 0 -0 0 a 1 a I -0 a a 6 1 9 1 7 0 4 0 a 
-0 I -0 1 0 1 a 3 0 1 a 5 1 6 1:3 0 '3 a 0 
-0 2 -0 1 a 3 a 3 -0 1 a 3 a 8 0 6 a a 0 1 
-02 -00 02 02 01 04 03 03 04 00 
-0 1 -0 a -0 0 -0 I 0 5 0 8 0 2 -0 0 O'l: a 1 
-0 1 -00 -0 1 -0 2 0 :3 I 0 a 5 -0] 0 1 -00 
00 00 -01 -03 -01 10 07 03 -as 02 
o a 0 a -0 a -0 3 -0 3 a 8 0 6 0 3 -0 'l -0 1 
-0 a a 0 -0 a -0:3 -0 1 0 8 0 6 0:3 -0 5 -0 2 
-0 2 -0 I a I -0 6 -0 5 a 7 1 0 0 1 -0 5 -0 I 
-0 1 -0 I a I -0 7 -a 'l: a 9 1 I -0 1 -0 6 -0 0 
01 -0100 -09 -De 1]713 00 02 00 
N0R1H~RRO FLUX I2IF HEAT ( K 1'1/51 BT THE STI=INOING EOOIES I1lF 
THE Z0NAL ~RVENUMElER 2 feR 'I-TEAR 11979-}982) AVERAGE 
JUNE 
PRESSURE LRT nUDE I 'N I 

















0100 00 01 -00 -0] 01 01 01 00 
o 1 0 a 0 lOt a a -0 0 a 0 a 1 0 0 -0 a 
o 1 0 a a I 0 I a a -0 a 0 a a 1 a I -0 a 
0100 01 02 00 -00 01 01 01 00 
-0 a 0 0 • -0 a -0 1 -0 3 -0 a -a 2 -a 2 -0 'I -0.2 
-0 a -0 I -0 a a 1 -0 4 -0 3 -a a a 0 -0 1 a a 
-0 a a 0 a 1 a 1 -0 q -0 5 -0 a a 1 -a a -0 0 
o a 0 1 0 lOt -0 3 -0 4 0 0 0 1 -0 a -0 a 
-a I a a a 1 0 'I: a 5 a 0 a 2 a 2 -0 I -0 1 
-0 4 -0 I a 2 I 109 a 1 0:3 0 3 -0 2 -0 I 
-0 2 -0 t 0 I a 6 0:3 a 2 0 4 a 2 -0 5 -0 2 
-a tOO 0 a -0 1 -0 6 -0 0 a 4 0 I 0 7 -0 2 
o I a 1 -0 t -0 Fi -0 9 -0:3 0 3 0 3 -0 7 -0 2 
0101 -01 -os -08 -04 00 04 02 00 
00 01 -01 -0'1 -05 -0'\ -00 05 OJ 01 
-0 2 -0 Z -0 6 -0 7 -1 0 -0 9 -0 2 0 5 a 2 0 2 
o a -0 2 -1 2 -I 'I -1 6 -1 5 -0 5 0 5 0 3 0 2 
o ZOO -1 I -1 '5 -2 6 -2 7 -1 1 a '3 0:3 a 1 
N0RTHWARD FLUX 'lIF HERr ,.oK MlSI BY THE STj:lNOINC EDDIES 0F 
THE UtA. HF!VEPU1BER 2 feR 4-rEAr. 11979-19821 AVERAGE 
.QT 


















o 0 0 0 0 0 0 1 -0 0 -0 1 0 0 -0 0 0 0 -0 0 
DO -00 DO 02 -00 -010001 01 00 
0100 010200 -000001 01 00 
00 00 02 02 00 -000001 01 00 
-0 0 a 0 -0 1 0 0 -0 '3 -0 '3 -0 1 -0 I -0 2 -0 1 
-0 0 0 0 0 0 0 0 -0 4 -0 0\ -0 I -0 0 0 1 0 1 
-0 0 0 0 -0 0 -0 0 -0 1 -0 5 -0 I -0 1 0 1 0 0 
o a a 0 -0 1 -0 2 -0 e -0 0\ -0 0 -0 I a 1 a a 
00 00 00 04 02 00 -01 -01 0201 
-0 I -0 1 -0 1 a 9 1 3 a 4 0 1 -0 0 0 a a a 
-00 -01 -0105 II as 02 00 02 01 
-00 -00 -02 01 03 -00 -00 -030201 
00 ~O ~2 ~O ~. ~, ~3 ~, 01 00 
-0 0 -0 a -0 z -0 1 -0 9 -0 1 -0 0\ -0 Z 0 1 a 0 
-0 1 -0 0 -0 1 -0 1 -0 1 -0 1 -0" -0 2 0 1 -0 a 
-0 2 -0 2 -0 3 -0 2 -0 e -0 6 -0 5 -0 1 -0 a -0 1 
o 2 -0 0 -0 1 -0 1 -I 5 -I 6 -1 0\ -0:3 0:3 -0 1 
o 5 0 2 -0 7 -0 7 -2 4 -3 1 -2!J -0 5 0 2 -0 I 
N0RTHWRRO FLUX iF HEj:lT ,OK HlSI BY THE STj:lNOING EDDIES 0F 
THE ZI!JNR.. HRVEtu1BfR 2 fl!JR 'I-YEAR 11979-19821 RVfRAGf 
SEPTEMBER 



















00 -00 00 01 01 03 06 O!J 03 01 
01 00 00 02 -00 04 09 13 08 02 
01 00 01 03 GO 06 12 15 08 02 
01 00 02 02 01 06 11 11 06 02 
-00 -00 02 -00 -02 06 2016 02 -00 
-00 -00 01 -00 -000511110601 
00 01 02 -00 -01 05 11 12 O~ 01 
00 00 02 -00 -00 as 15 10 04 01 
-04 -00 01 02 02 00 12 OS 03 01 
-03 -0102 OS 02 01 130100 -00 
-02 -01 -00 05 01 13 IB -020100 
o 0 -0 0 -0 2 0 3 -0 a 2 0 1!J O...l 0 .. a 1 
01 -00 -03 00 -01 1& 12 02 04 01 
00 -00 -03 -01 -0109 DB 02 02 01 
-0 1 -0 1 -0 2 -0 0 a 0 a 1 1 0 0 3 0 3 0 1 
-02 -02 -03 -03 -010113 OS 03 01 
-01 -01 -06 -08 -02 -00 11060101 
o 0 -0 1 -0 7 -1 I -0 2 -0 1 1!J 0 7 0 1 0 a 
Nli!RTHWARO FLUX 0F H£~T ,0p( 14/51 BY THE STRNOINC EOOIES SF 
TI1e: Z ..... HAVE:NU'18fR 2 fBR 1-Teffl 11979-19521 AVE:R.RGE 
NeVEMBER 


















-0 2 -0 2 -0 0 0 3 a 4 0 e 1 6 I 7 a 3 -0 0 
o a a 0 -0 0 0 5 1 7 Z I Z 3 2 4 a 0 -0 2 
-00 -00 00 0715223739 09 00 
-0 1 -0 1 -0 0 0 5 1 Ole 'I e 5 2 I 6 a 3 
-0 a -0 I -0 1 -0" a 1 2 a 5 2 6 7 2 5 a 3 
-0 0 -0 a -0 1 -0 t 0 'I 2 0 5 5 5 6 I 7 0 2 
-0 0 -0 a -0 1 -0:3 0 3 I II ,,6 "0 1 2 a 1 
-0 1 a 0 -0 3 -0 8 0 0 1 6 4 0 28 a 6 a a 
-0 t -0 0 -0 2 -0 9 -0 3 0 9 3 1 I 3 00 a a 
-0 1 a 0 -0 1 -0 3 -0 2 1 5 3 S o 7 -0 5 -0 0 
-0 1 -0 0 a t a 5 0 OJ 3 0 1 2 a 0 -0 B -0 a 
-0 0 -0 0 a Z a 1 0 9 3:3 ,,:3 -0 ~ -1 a -0 1 
o 0 a 0 a 2 0 1 0 8 2 1 3 2 -0 1 -0 8 -0 1 
-0 0 0 0 a 1 0 5 a 6 1 e 2" 0 3 -0 2 -0 1 
-0 0 a 0 0 1 0 I{ 0 5 1 II 2 9 0 7 -0 2 -0 1 
o 2 -0 t -0 a 0 t 0 2 2 5 I) 1 I 0 -0 2 -0 0 
o 0 a 0 a 1 -0 1 0 3 ::I B 6 6 I 2 -0 3 -0 0 
o 0 0 0 0 2 -0 1 0 2 'I 5 7 Ii I I -0 8 -0 1 
TR~LE F K NI!JRTH~j:lRD fLUX 0F HEj:lT (·K MIS) BY THE STRt.'DING £ODIES 0F TJ1f II!JNF\.. HRVENUM6E~ 2 f0R 'I-TEi=lR 11979-19621 RVE~RGE 
AUGUST 



















000001010100 -00 00 01 00 
00 00 00 03 00 -00 01 -00 01 00 
00 010103 01 -00 00 00 02 01 
00 0102 02 01 -00 01010201 
-00 -00 0102 -02 -0101 00 -[12 -01 
-0 0 0 0 a 0 a 1 -0 2 -0 I a I -0 1 -0 I -0 0 
-0 a a a a 1 a 0 -0::1 -0 1 0::1 -0 a -0 0 -0 a 
a a a 0 -0 0 -0 1 -0 3 -0 1 0 3 0 0 -0 a -0 0 
-0 0 0 a a 2 a 1 0 1 -0 a a 3 0 a 0 0 a a 
-0 1 -0 1 -0 1 a 5 0 7 -0 a 0 6 a 2 -0 I -0 0 
-0 1 -0 1 -0 2 0 5 a 7 0 2 1 1 0" -0 2 -0 1 
o 0 -0 a -0 2 0 2 0: 0 6 1 2 a 2 -0 2 -0 0 
00 00 -02 01 -02 07 10 -Ol -0001 
-01 -00 -02 -01 -0105 06 00 02 01 
-0 1 -0 a -0 I -0 1 -0;' 0 'I a 6 0 2 0 1 0 0 
-D 2 -0 2 -0 3 -0 1 -0 Il -0 2 a 2 0 2 0 0 a a 
o Z -0 0 -0 8 -0 6 -I 0 -1 3 a a 0 2 0 1 0 0 
o 7 0::1 -0 a -0 a -1 8 -2 6 -0 2 a 1 -0 2 -0 1 
N0RTHWRRO fLUX 0F HEj:lT ,'"'K MIS) BY THE STRNOING EDDIES elF 
THE II!!NRL HAVENUM6~R 2 F0R 4-YERR (1979-1962J RVERRGE 
IllCT0BER 




































-00 -00 DO 01 01 1022271203 
-0 1 -0 1 -0 a a 2 a 5 1 7 3 7 3 9 2 a 0 5 
-0 0 -0 0 0 a a 'I a SIB 'I 1 "9 2 " a 5 
-0 1 -0 1 -00 0 q 0 "I 1 6 q I 5 0 I 9 0 q 
-0 a -0 1 -0 1 -0 'I 0 1 Z 2 6 1 7 2 2 1 a 'I 
-0 a -0 a -0 1 -0 1 0 6 2 I " 9 "5 1 0 a 1 
-0 a -0 a -0 1 -0::1 0 q 2 0 q 2 3 1 0 7 a I 
-0 0 a a -0 1 -0 7 a 1 1 1 3 e 2 3 a 'I a I 
-0 2 -0 a -0 Z -0 B -0 0 1:3 :3 1 1 2 a 0 -0 0 
-0 2 -0 a -0 2 -0 Z a 2 1 6 2 9 0 'I -0 4: -0 1 
-0 0 0 0 -0 0 a 'i 0 1 2 9 2 9 -0 2 -0 8 -0 2 
o 1 a 0 a 1 a Ii 0 a 3::1 2 1 -0" -1 a -0 2 
o I a 1 0 1 0 5 a 7 2 7 1 B -0::1 -0 6 -0 2 
a 0 0 0 0 1 0 I{ a 5 1 ell 0::1 -0 0 -0 1 
-0 0 -0 a 0 a a 3 0 q 1 5 1 6 0 7 0 :3 0 1 
-0 t -0 1 -00 -0 1 0 2 1 B 2 6 0 7 a 1 0 I 
-0 0 -0 a -0 1 -0" 0 2 2 0 3 6 a 9 -0:3 -0 1 
o 0 0 0 -0 2 -0 6 0 2 2" ;, 8 0 6 -0 7 -0 2 
N0RTHH~RO F"LUX 0F HE~T '''I( HIS! BY THE ST~NOING EDOIES 0F 
THE I~Nft. HRVfHLJMBER 2 f0R q-TERR [1(;178-]9811 AvERRGE 
OECEMr:-ER 
LRT !TUDE 
10 20 30 40 50 60 70 .0 85 
0000 -05 -09176272 '\6 15 03 
-0 0 a a 0 I) 3 Il 13 6 IB B 13 2 7 B 2 3 0 4 
-0 1 -0 0 a 1 2 5 13 0 20 6 16 8 9 " 2 6 0 " 
-0 1 -0 1 -0 2 1 3 6 2 15 9 Hi 6 6 2 I 5 a 2 
-0 a -0 t -0 1 a 6 5 1 15 0 17 2 7 7 a 9 -0 0 
-0 0 -0 a -0 1 a 1 3 0 9 B 12 0 "7 -0 1 -0 2 
-0 a 0 a -0 1 -0 a 2' 1 5 e & 2" -0" -0 2 
-0 a -0 a -O'i -0 5 
-0 1 0 0 -0 2 -0 6 







6 3 0 9 -0 B -0 3 
3 9 -0 5 -I 5 -0 5 
21 -I e -I 7 -os 
-0 t -0 a -0 t -0 1 2 1 4 2 t 6 -3 0 -2 a -0 6 
-0 1 0 a 0 0 -0 1 2 5 'I 1 1 1 -2 9 -2 1 -0 5 
-0 1 0 a 0 1 -0 0 1 9 3 2 0 5 -I 9 -I 4 -0 4 
-0 1 a a a 0 a 1 1 3 2 5 0 5 -0 7 -0 5 -0 1 
-0 0 0 a -0 0 a 1 1 4 2 9 1 0 -0 2 -0 0 -0 a 
-01 -01 -0002 IB 40 20 -03 02 02 
-0 2 -0 t 0 1 a 2 2 1 6 B 3 3 -0 7 0 2 a I 
-0 4 -0 I a 2 -0 2 2 2 7 9 3!J -] 1 0 6 0 I 
TABLE 9", N0RTHIoIMO FLUX iF I-£RT '-K KlSI BY THE TRI=INStENT EDDtES FIi!IR N0R:TH[RN t'f]1[Sf't'{Rf: i-TEAR 1l979-1ge2J AVER~[ ..fNJRRT 
PR~~;~RE ~ ______ --=L:...A __ T__ IT....:U __ D __ E_(_ON_} _______ _ 

















-0 2 -0 'I -0 l 0 0 3 7 Ii' 19 'I 12 5 .. 0 1 5 
_0108178424842445131079 -as 
-0 .. 0 ~ I 6 7.. 23 6 1S 6 51:3 35" IZ" t " 
-0 5 -0 0 0 e 3 5 13 1 33 5 41 9 39:3 19 2 10 5 
01 02 01 02 63221 351 299 113 '19 
o 0 0 2 -0 1 0 5 ::I 0 13 7 21 I 19 8 10 1 5 3 
o a 0 ::I a 3 0 5 t 8 e 5 15 9 15 0 7 :3 3 6 
-0 1 a 1 02 0 1 1 2 6 0 11 0 11:3 51 2 B 
-0 1 0 2 a ::I I 0 2 6 6 0 8 9 9 " 5 5 3 I 
-0 1 a 2 -0 I 0 9 4 5 6 6 7 1 7 1 " 9 2 9 
-0 2 -0 2 -0 7 L 8 6 0 6 1: 6 0 5 6 3 6 2 .. 
-0 'I -0::1 -0 6 3 L 5 8 '1 6 " 5 3 9 2 6 Z 2 
-04 -04 -04 '31 534435322718 
-Ot -02 -023160 5S 1S 45 37 21 
00 -01 -02 35 81 81 65 59 1:'1 27 
02 01 06 SO 116 114. 82 77 SO 35 
o 3 0 2 I 2 6 '3 12 I 11 0 9 2 8 " 6 3 1 2 
06 03 12 52 90 ,'\ 83 78 66 15 
NaRTHIoIARD FLUX er !-ERr ('K MlSI BY THE TRRNSIENT EOOIES fim 
N0RTH[RN tt::P1Isrt£Rt 1-T[~ (1979-1962) AVCRAGE ~CH 

















-0 0 -0 1 -0 '5 -0 1 1 ti '5 7 9 '3 10 2 8 3 5 2 
o 5 0 3 0 5 I 4 4 3 10.. 18 7 20 7 16 3 9 9 
o B 0 .. 0 1 1 1 1 9 12 3 22 5 2... 16 6 9 3 
o e a 9 0 6 0 6 3 5 9 7 19 2 19 8 10 9 5 9 
-0 1 a I 0 5 0 7 3 1 10. 17 8 14 6 5 3 2 2 
-0 I 0 1 0 3 0 6 2 0 6 6 11 5 9 9 1 3 -0 1 
-0 0 0 I -0 0 0 8 I '5 4 9 9 1 5 9 1 3 0 e 
00 03 02 05 13 13 68 35 15 11 
-1" -0 I -0 3 1 1 3 1 5 0 6 6 2 9 1 0 -0 3 
-0 4 -0 5 -0 8 1 7 5 6 6 .. 6 .. 2 7 0 7 0 3 
-01 -03 -08366867562003 OB 
00 -03 -01 16 63 4& 37 12 -01 13 
01 -03 -024362362615 -0406 
03 -01 -01357551393316 -00 
OJ 00 -0135967766 "i2 21 04 
o 4 0 2 0 5 4 9 II 5 10 7 8 9 7 7 3 5 1 6 
o 3 0 I I 3 6 5 12 0 11 I 10 1 9. 1 8 2 J 
o 1 -0 0 I 2 5 2 9 0 e 5 10 2 9 8 '5 6 2 6 
NllRTH~ FLUX 0f I-£~T ,"K HIS) BY THE TR~IENT EOOIES FIi!R 
NlRTHERN !'fI1Isn£Rf 'I-TEAR U979-1962J RVERFriE pt:lT 

















-0 6 0 1 0 0 0 2 0 '3 0::5 0 2 0 '3 0 3 0 2 
011 04 03 02 07 09 09 06 03 02 
03 03 03 0 .. 08 12 11 08 0" 03 
01 02 01 03 05 II 10 08 03 02 
000003000111070701 -00 
-0 0 -0 1 -0 2 0 2 0 'I 0 9 0 8 0 1 -0 0 -0 1 
01 01 -01 01 03 12 11 01 01 01 
00 -00 02 01 05 IS 16 06 u3 03 
-0 2 -0 0 0 1 I 0 3 0 3 3 2 1 ) 2 0 8 0 5 
04 0'1 -Ot 16 51 5S 33 16 16 12 
01 02 -01 19 51 67 37 IS 2S 17 
0'5 01 01 22 S3 70 3'5 09 26 17 
04 01 00 17 54 71 40 II 31 16 
02 01 -01 09 17 7' 50 30 27 05 
01 00 -00 08 49 82 !i0 10 26 07 
01 -01 01 14 61 ge 68 52 37 .6 
o I 0 3 0 Z 2 3 6 7 10 3 7 0 6 6 3 9 2 1 
03 -0'5 02 23 '51 81 !i2 71 36 23 
NIIIRTHw:RD FLUX eF HERT I K MISI BY THE TRANSIENT HXJ[ES nm 
NeRTHERN tf::t'1ISf'tt:RE q-T[RR 11979 1962] AVERAGE fEElRUARY 

















-0 I -0 '3 -0 0 I '3 6 'I 22 7 3S B 36" 22 a 10 '2 
-0 I -0 '2 a 5 3 9 15 5 "4 5 69 0 65 9 40 9 20 4 
o 1 -0 1 0 6 "'I 18 1 SI '2 so 3 78 6 15 2 21 5 
o 3 a 0 a 'I 2 1 12 0 371M" 68 6 37 6 L6 4 
-0 I -0 1 -0 a 0 5 5 9 23 1 13 B 52 2 3'\ '3 16 6 
-0 1 -0 3 -0 1 0 1 I 9 7" 22 5 32 7 IS" 6 a 
-0 1 0 2 0 6 a 2 0 4 '3 8 15 8 22 1 9 3 I 9 
-0 a 0 I 0 5 -0 1 a 1 2 7 11 9 16 8 7 1 I 7 
03 03 01 11 IS 29 9'\ 130 60 16 
-0 4 -0 7 -0" 1 B '3 8 '3 7 7 B 9 8 5 4 '2 a 
-0 '3 -0 6 -0" '3 5 5 3 "0 6 3 7 1 " 7 1 9 
-01 -05 -01416573536533" 13 
01 -03 01 43 57 33 20 37 31 IS 
-00 -02003163162738 "1315 
00 -01 -0135857'\ 5157 '11 27 
o 4 0 1 0 5 5 0 11 0 10 7 7 6 7 8 5 3 '3 2 
03 02 12 61 111 113 93 91 6B '13 
02 02 10 17 613 66 87 61: 17 '17 
N8RTHHRRO FLUX 0F t£RT ,'K HlSI BY THE TRRNSIENT EDDIES F"mR 
N0RTH[RN tfl1ISf'tfRE 'I-TEAR 11979-1967) AVERAGE fl"RIL 
PRESSURE LATITUDE (oN) 
___ (M_B_} ___ ~~-----~-----~I-O~~~-~~-~-----~3-0~-----~,~0~~~-~=-~-_-_-~60~~~~w~~~~-a=o~~~~~~--
















-0201 04 06 24 45 56 12 00 -20 
-010102082653716321 -03 
-0301010619 '15 66 69 .7 20 
00 03 02 05 16 41 69 69 17 22 
-0200 -0104 164056561401 
-0 1 0 0 -0 2 0 6 I 7 3 9 II 8 "3 0 2 -0 II 
o 0 0 0 -0 2 0 3 I 8 '1 1 'I 3 3 5 -0 5 -0 9 
-0 4 -0 9 -1 0 I 2 3 OJ 5 1 'I 5 3 6 0 2 -0 6 
-0 1 -0 S -0 5 2 8 6 2 7 7 5 0 3 8 0 8 -0 2 
01 -02 -01326883533.1105 
02 -01 03 33 63 69 '16 23 10 07 
03 00 03 29 63 63 41 1B 11 06 
03 -00 01 21 68 78 51 11 18 06 
OJ -01 -01 21 81 99 13 6 .. 25 08 
o 4 -0 0 0 I 3 I 10 4 12 2 8 9 8 0 3 9 I 8 
o 2 -0 I 0 6 1 2 11 1 12 6 9 1 9 5 1 5 2 2 
o 2 0 0 0 7 3 7 8 0 9 5 9 0 10 2 5 7 2 7 
~THWMO flUX eF t£RT 11K HlSI BY THE TRfI'.ISlENT EDOIES FI!IR 




















-------------------10 20 30 10 ~ 60 70 ao as 
-0 2 -0 1 0 0 0 2 0 1 0 0 0 0 -0 I -0 a -0 0 
-010100 -000003010201 01 
-0 2 0 0 0 I 0 1 0 2 0 1 0 3 0 1 0 2 0 2 
-03 -01 0.1 01 01 030201 0) 01 
o a 0 2 -0 0 0 1 -0 0 0 0 0 2 0 1 0 1 -0 0 
-0 0 0 I 0 0 0 3 0 1 0 2 0 2 0 1 0 I -0 0 
-0 1 0 1 -0 2 0 1 0 2 0" 0 3 ., 1 0 0 -0 I 
o 0 0 1 -0 a a I 0 3 a 7 0 6 0 2 -0 0 -0 2 
-0 7 0 1 0 2 0 5 1 6 2 3 1 5 0 6 0 3 0 1 
-0 2 0 0 0 5 a 8 3 0 4 6 2 9 1 3 0 5 0 I 
01 -010109 '10 63 39 17 09 01 
01 -010010 '13 58 "7 IS 09 07 
0200 -010836 S5 39 15 10 02 
0101 -01042151452111 -00 
01 01 -01 01 21 53 16 33 15 03 
0300 -0104285850161905 
03 -01 -00 O~ 3667 S5 67 22 II 
02 00 02 12 30 55 47 78 20 07 
A-17 
NIiJUHJ.m() FLUX IF !-EAT ( K KlSJ BY THE TRRNSIENT EOOIES fIR 
Nli!RTHERN 1"E1'11SPt£RE 4-TERR tl979-19fl21 F!VERRjE AT 

















00 00 01 00 01 01 01 -00 00 01 
02 -01 -01 -01 01 02 03 02 01 02 
00 -01 -DC -01 01 03 03 01 01 01 
-0 1 -0 0 -0 a -0 0 a 2 0 3 a 2 a 2 0 1 a 1 
01 -01 02 02 01 00 02 0'1 02 01 
00 -01 -ao 02 07 D) 02 02 02 01 
0001 01 01 03 05 Oi 03 -DO -01 
0000 0103 06 07 06 0'1 01 -00 
-040203 02 071'110080402 
02 01 04 08 20 36 21 15 08 04 
0'\ 01 01 as 27 57 3'1 21 13 05 
03 00 -01 0'1 30 52 '13 28 )6 08 
02 01 -01 02 23 42 47 32 19 17 
01 00 -00 01 15 3'1 '16 3'1 23 23 
02 -00 01 01 11 32 '1i 33 21 2S 
01 00 -00 01 15 41 43 38 32 26 
-0 I -0 2 -0 2 a 1 2 3 5 3 '1 'I 5 6 3 9 2 9 
-0 2 -0 2 -0 I a 6 2 3 4 5 3 9 7 5 3 0 I 9 
NlZlRTHJ.mO FLU" IF I£RT ('K MIS) BY THE TRA'lSIENT EOOIES faR 
NI1JRTHERN HEtHSPt£RE '1-TEAR (1979-19621 RVfRflGE 5Ef'TEI'ft:R 


































03 01 00 -02 01 05 09 IS 1'1 08 
-03 -010101031" 30 38 28 16 
00 00 01 01 01 16 32 i3 33 18 
00 01 01 01 03 10 21 32 21 II 
-00 -01 -00 0103112728110'1 
-01 -02 -0200 01 1'12317 as 02 
-01010102081921 Ii 03 02 
-00 -000101102323 'i 0'1 02 
-0 5 a 2 0 3 0" I 2 3 8 a a I 6 0 '\ 0 2 
-0 2 0 I a 3 a III I 9 5 6 3 8 2 0 0 5 0 2 
DO 01 01 06 1B 62 39 21 01 02 
03 01 02 06 32 5" 37 17 Oi 03 
03 01 OJ 06 30 56 41 2i 09 05 
02 01 01 0'\ 26 62 58 '13 21 1'1: 
02 01 01 01 23 66 67 5'1 36 IS 
02 01 -00 03 32 85 79 68 44 22 
02 -00 -al 09 51 99 B'I 78 45 27 
01 01 -01 07 '\11 7'1 66 73 13 27 
NIi1RTHWMO FlUX IF !-EAT !"K HIS! BY THE TRf:t,/SIENT EOOlfS filR 
NIi'UH[RN t1EI1I5.""tt:RE 1-TEAR ((979-1961) RVfRflGE N0VfIUJI! 
LRT ITUDE (IN) 
10 20 30 10 SO 60 70 80 
01 01 -00 07 12 20 53 79 51 39: 
o 5 0 5 I 9 4 6 6 6 3 6 5 I 12 I 11 SSg 
a 4 0 3 1 2 3 9 5 8 1 4 8 6 1'1 7 10 6 5 3 
o I 0 2 0 3 1 9 2 9 '1 0 6 7 10 2 3 i 1 0 
-0 0 0 2 a I a 5 I I 3 3 8 0 6 7 'I 5 3 5 
00 01 -00 06 11 33 1'1 26 17 10 
00 01 01 10 18 35 37 15 Cle 03 
01 01 01 II 10 3' 35 12 06 02 
-0 6 -0 1 0 i 0 9 2 6 i 'I 3 9 a 9 0 1 0 2 
-0 2 -0 1 -0 1 1 4 4 6 6 5 4 7 0 8 a 0 0 0 
-0 0 -0 1 0 a 2 I 5 6 7 5 5 2 a 5 0 7 0 9 
-0 0 -0 0 a II 2 7 5 a 6 6 II 5 0 6 I 1 I 7 
00 00 04 28 61 63 38 16 24 19 
-0 0 0 0 (I 1 2 3 7 I B 2 5 9 i a 2 9 I 2 
o 0 -(I 0 -0 a 2 1 FJ 2 10 e 6 5 5 a 3 SIS 
o 4 0 I a 1 2 4 10 3 ,3 6 10 I 7 8 4 0 2 0 
o 0 -0 0 0 7 1 1 11 6 13 6 10 7 8 3 5 0 2 8 
09: -00 06 31 81 75 72 5'\ 19 33 
A-18 
TRBLE 7 ~ N0RTHHARO FLUX 0f HERT ("K Kl5! BY THE TRANSIENT EDDIES feR 
N0RTH[RN 1"E1'11SPt-£RE 4-TERR (I979-19fl21 AVERAGE AUGUST 
PRESSURE LRT nUDE I 'N 1 
















TRBcE q J 
PRESSURE 
0'1 02 -00 01 01 00 -OJ 01 00 00 
-02 -00 -00 00 02 as 06 06 01 01 
00 -00 00 02 01 as 06 06 02 02 
01 -01010102 03 0'1: OS 03 02 
01 02 -01 01 02 05 09 11 07 as 
00 00 -00 01 03 07 10 09 03 02 
-DO 01 -0101011210 De 02 03 
-01 -00 01 00 051613 08 03 03 
-as 02 os as DB 26 20 110'\ 0'\ 
-0 III 0 0 0 1 a 7 1 B 1 9 3 I I 6 0 8 0 9 
-0 1 0 1 a 1 O. 2 2 6 6 II D ! 9 lSI 5 
-0 1 0 I a 0 0 6 2 2 S B II 0 I 7 ,7 2 1 
-0 1 -0 0 a 0 a 5 1 9 q 8 IJ 5 2 3 2 0 2 5 
02 01 00 02 12 .2 53 33 31 27 
03 01 00 02 09 "l2 S2 31 36 31 
01 01 -00 02 14 54 53 45 48 36 
03 -01 -01 05 22 67 S5 62 1;7 32 
0'1 -01 -02 05 20 6] '19 77 1:0 2'1 
N0RTHIo¥lRD flUX elf HERT (OK MISt BY THE TRRNSIENT EDDIES F0R 

















TRBI E 1 ( 
o 3 -0 a a a -0 7 -0 5 1 e S 9 10 6 6 3 't 6 
-0 3 -0 a -0 I a 3 2 2 '3 5 18 2 20 6 13 8 7 3 
-0 I -0 0 -0 0 -0 0 I 6 9 I IB e 23 i 15 9 e 3 
-0 a 0 a -0 a -0 3 0 7 5 3 12 6 16 '3 10 9 .... 7 
00 -00 -03 00 as 25 30 96 58 32 
00 02 01 as 10 26 19 55 33 19 
00 01 03 05 16 29 10 42 2S 1'1 
-0000 01 09 1B 35 39 37 20 10 
-000705 09 22 "19 '13 3616 II 
-OS 010112336447301510 
-07 -02 -01 12 'IS 67 1i 27 1208 
-0 2 -0 2 0 1 I 1 'j 'I 5 e 3 5 Z '\; 0 6 0 1 
00 -0 I 0 1 0 9 56 56 3 4 25 06 -I 0 
a 1 0 1 0 1 a 6 5 4 7 2 5 3 i I 2 2 -0 2 
02 01 -01 06 56 1'19 "'2 SS 3,\; oq 
01 01 -00 10 76 113 ':11 72 4:' 09 
a I -0 I 0 2 t. 5 q 6 12 I 10 (I 7 e <; 0 ... 3 
00 00 -01 tFJ 63 6G 7'\; 01 56 31 
N0RTH~ FLUX elF HEAT ( I( HIS) BY THE TRANSIENT EDDIES F0R 
IeRTHERN HEMISPt1(RE III-TEAR t1978-19!HI RVERRGE DECEMBER 

















-0 2 -0 4 -0 8 -1 a 2 9 7 '\ 6 6 9 5 7 8 '\; S 
07 a 6 I 5 6 9 165 17 3 19 I 27 6 2E 5 IS q 
07 03 08 5 2 15 1 19 2 21 1 2E' 3 228 133 
0'1 00 02 2 2 6 5 1'1 2 180 20 6 l~ 5 79 
-00 01' -00 12 53 130 8i 78 ~s 27 
00 01 -010.27451152'1 -03 00 
-0 I -0 2 0 3 I 0 2 0 q I q 1 0 '3 -2 B -2 0 
-0 0 0 a 0 5 I II; 1 9 3 7 3 7 0 I -3 3 -2 2 
a 2 0 IJ 0 S I 8 3 2 IJ 'I '1;1 -0 I -~ 5 -3 0 
-0 6 -0 1 -0 1 1 8 5 3 5 8 4 9 -0 8 -4 2 -2 2 
-05 -06 -03 26 6 1 65 'I 7 -06 -3'1 -I '\I 
-0:3 -0 5 -0 I 3 6 6 2 5 5 3 9 a 5 -2 0 -0 9 
-03 -04003457523721 -0101 
-01 -020131576361512707 
-00 -02 -00 30 71 9('1 91 71 ~o 16 
01 01 as 37 94 119 111 9' 61 ",0 
!l 3 a 3 1 1 5 0 q 9 II 0 12 I 10 a S 9 5 a 
a :3 0 '1 1 0 3 7 7 1 6 2 10 '\; B " 6 6 4 e 
ABLE 100.. Ni'lRTHJ.lRRO FLUX ~f HEAT (·K JoVSi ElY THE TRANSIENT EOOIES i'lF 
THE ll!lNRL WRVEMJMBER I fl!lR 'i-TEAR 11979-19821 AVERRGE 
JANUARY 
PRESSURE LAT nUDE I 'N I 
















-01 -02 -OJ -06055069162612 
o 2 a 3 1 0 3 4 7 4 13 5 22 2 2" 2 8 3 0 7 
o 1 0 lOB 2 B 7 6 16 1 23 1 22 1 9 7 " 0 
o a -0 0 a 3 t 4 4 9 12 '\ 20 1 21 3 13 9 9 a 
-00 -0 a -00 a 3 2 a 5 '\ 9 2 II B B a '\ 8 
a a a a a 0 0 0 a 3 3 '\ 9 7 12 9 9 9 5 3 
-0 a a a -0 0 -0 2 -0 2 1 9 7 B 11 7 7 2 3 6 
00 00 -01 -03 -0'3 II 56955528 
-00 -00 -00 -01 -0207 "117551 30 
-0 1 -0 0 -0 a 0 1 -0 0 a 1 2 8 5 6 4 I 2_7 
-0 a -0 0 -0 1 0 1 0 2 a 2 2 1 1 8 3 2 2 2 
-0 0 -0 0 -0 1 0 0 0 3 0 I 1 3 3 5 Z 5 I 9 
00 -00 -01 00 02 01 04 20 23 14 
-0 0 -0 a -0 1 a a 0 1 0 2 0 1 1 3 2 3 1 6 
00 -00 -01 00 01 03 00 12 2"1 21 
00 00 00 -000003 -02142827 
00 00 00 -00 00 03 -02183736 
00 -0000 -00 ot 02 -0320 31 38 
N0RTHHRRO flUX ~f HERT t·K HISI 8Y THE TR~SIENT EDDIES 0F 
THE ll!lNFl. ~AIJ[NUMflER 1 feR 'i-yERR 11979-1982) RVERRGE 
MRRCH 
PRESSURE LAT ITUDE ('N I 
















0201 -02 -0105 19 '1'\ 70 76 52 
o a a 1 a I 0 :3 I 6 5 0 11 1 161 153 9 a 
o 1 02 a 1 0 .. I 8 5 1 11 B 17 '\ 15 Z 92 
01 02 01 0"1 12 26 65 III 99 58 
00 01 03 05 09 IS 37 55 '32 18 
00 00 01 02 0410232301 -0'1 
-0 0 a 0 a I 0 1 0 3 0 9 1 4 0 6 0 4 0 7 
-00 -00 -00 00 02 as 09 -01 0810 
-0 1 -0 0 -0 1 0 0 0 3 0 '\ 0 6 0 2 a 6 -0 '" 
-0 1 -0 0 -0 1 0 1 0 5 0 5 0 50S 0 8 0 3 
-01 -00 -0102010103050510 
-0 a -0 0 -0 I 0 2 0 3 0 2 0 1 0 2 0 1 J 6 
-0 a a a -0 a 0 1 a 2 a I 0 0 -0 0 -0 4 0 9 
o a a a -0 0 0 2 a 3 0 0 0 2 0 5 0 a -0 1 
o a a 0 -0 0 0 2 0 3 0 0 0 3 0 e 0 I -0 0 
01 00 01 02 04 00 06 13 07 08 
00 01 01 03 03 01 OB 16 13 15 
-0 a a 0 a 1 0 2 0 2 0 0 0 7 I 1 1 9 1 9 
N0RTHW~ FLUX 0F HERT '·K M/~] 8Y THE TRRNSIENT EODIES 0F 
THE ll!lNA.. HflVENUMBER I fl!lR '1-TERR: 11979-19821 RVERRGE 
"" 
FRESSURE LATITUDE I 'NI 
IMBI 
______ ~---10~~2~0~-3~0~_7'0~~5~0~-6=0~~70~~'~0~-B=5~ 















03 02 02 03 04 06 06 01 03 02 
02 02 02 03 05 07 01 OS 0'1 03 
01 01 01 02 O'i 0'\ 01 01 03 02 
00 00 01 01 02 02 0] 01 01 00 
-0 0 -0 0 a 0 0 1 0 1 0 1 -0 a -0 2 -0 Z -0 0 
00 -00 01 01 01 01 -00 -02 -01 01 
-0 a -0 0 0 0 0 0 0 1 a I 0 0 -0 I 0 1 0 3 
-0 1 -0 0 -0 0 0 I 0 1 0 1 0 0 -0 0 C 1 0 '1 
-0 0 -0 a -0 0 a 1 a 1 0 2 a a 0 1 0 9 I 2 
00 -00 00 00 01 02 01 02 1'1 16 
00 -00 00 -00010101 02 14 15 
00 00 00 -00 01 01 01 00 15 14 
00 00 00 -00 01 01 01 02 09 03 
00 00 00 00 01 01 01 0'\ 08 06 
00 00 00 00 01 01 u2 06 14 13 
00 -00 -00 -00 -00 00 02 061517 
00 00 00 -00 -01 -0002061611 
-----'-----------------
A-19 
TABLe l{j h Ni'lRTHIoI~RO FLUX ~F HE~T ( K HIS) BY THE TR~NS[ENT EDDIES i'JF THE li'JNR.. ~RVENU1'1BER I Fi'JR 'i-TERR 11979-\9821 AVERRGE 
fEBRUARY 

















hlEiI E. JOel 
-0 0 -0 1 -0 1 0 ::i 2 1 6 5 20 2 29;' 21 J 10 1 
-0 0 -0 0 0 3 1 0 4 2 15 2 5<) 7 48 4 38 3 20 0 
o 1 0 L 0 '3 L Z 5 3 16 6 iZ 9 60 5 43 1 20 8 
o 1 DID 2 0 9 'I 2 1'1 9 35 9 S2 5 3'1 7 156 
00 -0 0 02 0 "I 2 '3 8" 26 3 is '\ 36 I 172 
-0 a -0 0 -0 0 0 1 0 5 3 '\ 1"1 6 25 2 L 7 2 6 a 
o a 0 0 0 0 -0 0 0 2 2 2 9 '3 IS '3 7 B 2 0 
-0 a -0 1 -0 1 -0 2 -0 1 1 5 6 4 10 7 5 "I I 6 
-0 1 -0 1 -0 1 -0 1 -0 1 1 0 'I 7 7 7 "I I 1 
-0 1 -0 1 -00 0 1 0 0 0 6 3 2 5" '3 1 I 4 
-0 a -0 a -0 0 0 3 0 1 0 3 2 '\ "2 2 5 1 '1 
00 -0000030203153019 DB 
00 00 01 02 02 02 08 17 19 12 
o 1 00 0 1 0 2 0 3 0 3 0 " a 9 1 7 I 2 
01 00 01 02 03 0" 03 II 23 21 
01 01 01 02 03 04 04 16 27 25 
01 01 02 02 02 0'\ 05 19 35 33 
a I a 1 a 2 a L 0 2 0" 0 3 I 5 "2 '1 I 
N0RTH~RRO FLUX 0F HERT (~I\ MISI BY THE TRRNSIENT EDotlS 0F 
THE l0NAL ~RIJ[NUMBER 1 f0R q-TERR 11'379-1982) AVERAGE 
RPRIL 

















00 -00 -000102 101625 J9 03 
o 1 a 1 a 2 a 2 a 9 2 1 2 5 2 9 I a -J 4 
01 01 01 02 09 21 33 "'5 30 01 
o 1 a 1 a I a 2 0 7 1 6 2 6 'I 'I 'i 'i 2 a 
-0 a a 0 a 0 0 1 a 5 1 3 1 5 '3 '\ 3 8 2 1 
00 -0 0 00 0 I 0 3 0 i 07 I 6 0'1 -0 1 
o a -0 0 0 0 a 1 0 2 0 3 0 5 0 9 -0 a -0 7 
-0 a -0 0 a 0 0 1 a 2 a 3 0 5 0 7 -1 3 -1 0 
-0 1 -0 1 -0 0 0 1 a 1 0 1 0 6 1 '\ -0 5 -0 8 
-0 a -0 0 -0 0 0 0 -0 0 -0 2 0 7 ] 9 a 1 -0 4 
00 -00 -00 -00 -01 -0'\ OB 190402 
00 -00 -00 -01 -01 -03 De IS os 05 
00 00 -00 -Ot -010105 09 06 as 
00 00 -00 -00 -00 -co 03 09 09 as 
01) 00 -0000000002 It 1206 
00 00 00 00 00 00 02 13 19 13 
00 00 00 00 01 -0001121916 
a 1 00 0 1 0 0 0 0 -0 I 0 2 I 3 2:3 Z 1 
NI!IRT-iHIlRO FLUX 0F HERT ["K MISI BY THE TRRNSIENT EDDIES ~F 
THE ZI!INAl HRVENUMBER 1 fi!JR 'i-TEAR (1979-19821 RVERAGE 
JUNE 
PRESSURE LAT nUDE ( 'N I 
















-0 a -0 0 a 0 -0 0 0 0 0 1 0 I 0 0 0 0 -0 a 
01 01 01 01 01 03 03 02 01 01 
01 01 01 01 02 0'\ 03 02 02 03 
-0 a a 0 a 1 0 1 0 1 0 3 0 2 0 1 0 2 0 1 
-0 a -0 0 a 0 0 0 a 1 0 2 0 2 0 0 0 I 0 0 
o a a 0 a a 0 0 0 1 0 1 0 1 0 1 -0 0 -0 1 
o a a 0 -0 0 0 0 0 1 0 0 0 1 -0 0 -0 I -0 I 
o a -0 a -0 0 a I 0 1 a 0 0 1 0 0 -0 1 -J 2 
-0 1 -0 0 a 0 0 2 0 1 0 0 0 2 0 3 0 1 -:,I 0 
-0 a -0 0 -0 0 0 1 a 1 -0 I a 2 0 5 0 2 a a 
00 00 -0100 00 -00 0'3 06 01 D3 
00 00 -0000000] 040'\ OS D6 
00 00 -00 -00 00 02 04 01 -00 01 
00 00 -00 -00 00 02 01 01 -0'\ -03 
00 0:3 -00 -000002 03 02 -0200 
00 00 -00 -00 00 02 02 03 01 03 
00 00 00 -00 -00 02 02 01 06 10 
-0 a a a a 0 -0 0 -0 0 0 2 0 2 0 6 a 6 0 9 
TABLE /0 J N0RTH~RO FLUX 0F HERT ,.oK MISI BY THE TRRNSIENT EDDIES 0F THE llllNIt... ~vENl..lr'ftR 1 FBR q-TERR 11979-19821 RVfRRGE 
MY 
PRESSURE LRT ITUDE I 'N 1 















TR8~[ Ie I. 
-0 0 -0 0 0 0 0 a 0 1 0 0 0 0 a I a 1 0 1 
01 01 01 00 01 03 02 02 02 02 
01 01 00 01 02 03 03 02 01 01 
-0 0 -0 a 0 0 OLD 1 a 2 0 2 a 2 a 2 0 1 
-0 a -0 0 a a 0 1 0 1 0 2 a 2 0 3 0 2 0 2 
-0 a -0 0 -0 0 0 a a 1 0 1 a I 0 2 0 2 0 1 
-0 0 a 0 -0 a 0 a a 1 a 1 a 1 0 2 -0 a -0 I 
-0 0 0 0 0 a a 1 a 1 0 1 a I 0 2 0 a -0 1 
-0 1 -0 a a a a 1 a a a a a I a 3 a 2 0 a 
-0 1 -0 0 -0 a -0 0 -0 a a 0 0 1 a 5 0 2 0 2 
-0 1 -0 0 -0 a -0 0 a a a I a lOB a 5 0 2 
-0 a a a a a -0 0 a a a I a 1 0 6 0 5 0 J 
00 00 -00 -01 00 00 01 04 04 13 
00 00 -00 -0100 -00 OJ 03 De 18 
00 00 -00 -00 00 -00 01 03 12 il 
00 00 00 -00 -00 -00 01 04 15 21 
00 00 00 00 -00 -00000517 2S 
00 00 00 00 -00 -00 01 06 11 19 
N0RTHH~RO FLUX 0F HEAT [OK H/SI BY THE TRANSIENT EOOIES IF 
THE Z0tR,. HAV[NUMBEf! ] feR 'I-TEAR 11979-19821 RV[f!RGE 
SEPTEMBER 

















01 01 -00 -01 00 03 0 .. 10 13 08 
-0 a 0 0 a 1 0 2 0 2 0 5 1 5 2 6 2 6 1 6 
00 01 01 01 02 06 15 30 "10 18 
00 00 00 01 01 0 .. 10 20 17 10 
-0 a -0 a 0 0 0 1 0 2 0 :3 0 8 1 2 a 6 0 .. 
00 -00 00 00 01 02 as 07 0'4 02 
00 -00 00 00 01 02 0" OS 03 02 
-0 a -0 a 0 0 0 0 0 1 0 2 a 3 0" a 3 0 1 
-00 -00 00 00 0102 03 at 0'4 02 
-00 -00 -00 00 010402040502 
-00 00 -00 0102 03 010505 02 
00 00 -00 01 02 02 02 OS 0'4 OS 
00 00 -00 00 01 01 01 0'3 05 De 
00 00 -00 00 01 01 00 03 1"\ 13 
00 00 00 00 00 01 -00 03 IB IS 
00 00 -00 -00 00 01 -000321 18 
0000 -00 00 00 01 -010" 22 22 
-0 a 0 0 0 IJ 0 0 0 a 0 I -0 2 0 '3 2 5 2 'I 
~THIoIORO FLUX I'F HEAT {-I( M/SI BY THE TRANSIENT ED01ES 0F 
11'£ ZBI.jf\. IflVENllNBER 1 feR 'I lEAR 11979-19B21 RVERRGE 
N0VEHBER 
PRESSURE LAT ITUDE I 'N I 
















-0 2 -0 1 -0 lOS -0 2 -I 7 0 9 S S S I 3 '3 
o 5 0 01 I 1 2 8 2 9 -I.. 1 1 10 7 10 7 5 7 
o 3 a 2 0 7 2 2 2 2 -1" 2 7 12 0 9 7 S 1 
0101021009 -033] 733009 
00 00 -00 03 07 08 3S "6 .... 36 
-00 00 01 01 0110 2S 2 .. 18 10 
00 00 00 01 01 oe 18 13 09 03 
-0 a -0 0 a 0 -0 0 0 1 a 6 I '3 0 e 0 5 0 2 
-0 a a 0 a 0 0 0 0 1 a .. 1 I 0.. -0 a a 2 
-0 0 -0 0 a 0 0 1 a 1 0 5 0 9 0 1 -0 2 0 a 
-0 0 -0 a 0 0 0 1 a 1 a 5 0 8 a 1 0 4 0 e 
00 00 00 01 01 0 .. 07 01 II 1'1 
00 00 00 01 01 0'3 OS 01 15 16 
00 00 00 00 01 02 0" 0" 16 ]0 
00 00 00 00 01 02 03 06 lB 12 
00 00 00 01 0.2 02 02 08 20 16 
00 00 00 01 02 Ol 02 09 27 23 
-0 0 -0 0 a 0 0 1 0 2 -0 0 -0 0 0 5 2 9 2 5 
TABLE /0 { NIlIRTHWRRO fLUX 0F HERr ,.oK M/SI BT THE TRRNSIENT EDDIES 0F 
THE Z0N!l.... I<IAVENUMBER 1 FIlIR 'I-TEAR (1979-19821 FlVERAGE 
AUGUST 
PR~~~~RE I-_______ c:-L_R_T_I."TU:-D_E--::-I _'N_I--::_---=-=---:=---=c:-:-_ 

































00 -00 -00 -0001 -00 00 02 01 00 
00 01 00 01 01 03 04 04 01 Ot 
01 00 00 01 02 03 0'\ as 02 01 
0000 -00 00 02 03 03 04 03 02 
00 00 -00 00 0103070907 as 
00 -0000 00 0103 as as 03 02 
00 -00 00 00 010203030203 
00 00 00 00 00 02 03 03 03 03 
-0 I -0 0 0 a a 0 -0 0 a 2 0 Z 0.. 0 '\ 0 Ii 
-0 1 -0 a 0 a 0 0 -0 0 a 2 a 2 0 4 0 B a 9 
-0 a a a -0 a a a a 0 a 2 0 3 0 5 1 5 I 5 
00 00 -00 -00 00 02 02 05 17 23 
01 00 -00 -00 00 02 01 03 17 27 
0100 -00 -00 -000102031625 
01 ao -00 -00 -00 0] 02 02 19 26 
0000 -00 -00000101022330 
0000 -00 -00000100032228 
00 00 00 00 00 01 00 as 19 2L 
N~RTHWRRO FLUX ~F HERT I K HIS! BY THE TRI=INSJENT EDDIES 13F 
THE Z0NRL Io1AVENUMBEf! I Fliffi 'I-TERf! [1979-19821 AV[RRGE 
0CT~BER 
LAT ITUDE 
10 ZO 3D '10 SO 60 70 eo .5 
0000 -01 -05 -03 10 '17 97 80 47 
-0 1 -0 1 -0 1 a 2 1 'I 6 4 13 9 IS 4 132 72 
a a -00 -0 1 -0 I lOS 9 1'1 3 205 IS 2 B 2 
a 1 a a -0 1 -0 2 0 3 3 2 8 B 13 5 10 2 56 
00 00 -00 -01010937695'430 
-00 -00 00 01 01 0] 1231 29 18 
00 00 00 01 00 01 08 22 22 13 
-0 a -0 a a 1 0 I -0 a 0 I a 7 2 0 1 6 a 9 
-0 0 -0 0 0 0 0 0 0 1 0 2 0 7 1 9 1 5 1 1 
00 00 00 01 03 04 06 IS 11 09 
00 00 -00 01 03 03 as 13 08 oe 
00 -00 -00 00 02 02 04 10 0'4 02 
-0 0 -0 0 -0 0 -0 0 0 I a 1 0 3 0 6 0 a -I 1 
a a a 0 -0 0 -0 0 0 0 0 1 0 3 0 .. 0 5 -0 5 
00 00 -00 -0000010305 II 0'4 
00 00 -00 00 0101030613 04 
0000 -00 00 010202091816 
00 -00 -00 -UO 00 02 01 05 1721 
N0RTHHARO FLUX 0F HEI=IT ('K M/Sl BY THE TRANSIENT EDorES ~F 
THE Z0NRL IooIAV[NUMBER 1 F0R 'I-TEAR (1978-19811 AV[~RGE 
OECEMBER 
PRESSURE LATITUDE I 'NI 
















0100 -02 -0405 38 6~ 9277 'l'4 
o a a I 07 2 7 6 1 9 8 15 8 28 1 264 15 t 
00 0 1 04 2 0 'I 7 9 9 16 S 26 7 22 e 13 a 
o a a 0 a lOB 2 0 5 6 12 3 20 0 145 77 
00 art -00 -00 07 16 '10 73 55 30 
-00 aD 00 00 02 06 23 27 as 02 
-00 -00 00 -0 0 0 1 0 6 1 6 a 8 -20 -I e 
-0 a -0 0 -0 0 -0 0 0 lOS 1.. 0 5 -2 5 -2 I 
-0 I -0 1 -0 0 0 0 0 1 0 " 1 3 0" -3 7 -2 8 
-0 1 -0 0 a 0 0 1 a 1 a 5 1" a 2 -3 '3 -1 9 
-0 a a a a 0 0 1 -0 1 a .. 1 2 0 3 -2 e -I 1 
-0 a 0 0 -0 0 0 I -0 1 0 3 0 8 0 6 -1 B -0 7 
o a 0 0 -0 0 0 1 -0 a a I 0 .. 1 0 -0 3 -0 0 
0001 -000100 02 07 1 .. 1606 
00 00 00 01 01 03 09 lS 26 16 
00 00 00 00 01 03 11 16 34 33 
00 00 00 00 01 03 12 15 "3 45 
00 0001 -00 010412104345 
A-LO 
TABLE ,/ a N0RTHH~RO FLUX 0f HEl=IT '·K H/SI By THE TR~StENT EDDIES "F THE Z0NR.. IoIAvENUI16ER 2 f0R CI-TERR 1l979-\Se2J AVERAGE 
JANUARY 


















TRBLE 1/ c. 
02 -00 01 01 09 5S 93 S3 11 01 
o 1 0 2 a 7 3 1 11 0 19 7 17 5 6 4 0 9 -0 2 
o 1 a 2 a 7 2 6 9 6 19 5 21 5 1] 'I 2 2 0 ;2 
o 0 0 I 0 '3 0 9 q 6 12 5 19 6 a 9 '3 6 0 7 
-0 a -0 0 -0 2 -0 '3 1 9 9 3 16 '3 13 5 2 9 0 4: 
-0 0 -0 0 0 0 0 2 0 9 4 '3 8 3 5 2 0 '" 0 1 
-00 -00010103204023 -0100 
-0 a a 0 a I -0 a a 1 1 '3 2 5 1 1 0 1 a 1 
-0 1 -0 0 -0 0 0 0 0 1 I I ;2 1 1 2 0 5 0 1 
-0 1 -0 0 0 0 0 a 0 1 1 I 1 7 1 1 0 7 0 2 
00 00 01 02 00 09 17 09 05 03 
00 01 01 02 00 10 16 07 02 03 
00 01 02 02 01 II 16 12 04 04 
00 01 01 02 03 DB 16 20 13 05 
00 01 01 02 0'1 07 17 24 19 06 
00 01 01 02 05 07 16 2S 19 07 
00 01 02 02 as to 22 2S 21 06 
00 01 02 02 as 12 25 19 20 06 
Ni!!RTHIooIRRD FLUX 0F HERr ,'K H/S1 BY THE TRRNSIENT EamES 0f' 
THE Z0NA.... ~AVENUMBER: 2 f0R: 'I-YEAR [1979-1962) AVERAGE 
MARCH 

















fl181 F II 
00 -00 -02 -010927 '13 35 10 01 
03 02 02 OS IB 38 62 4;7 16 02 
02 02 01 03 22 18 86 70 19 02 
02 02 01 02 16 'IS 90 75 11 01 
-0 a -0 0 0 0 0 2 1 5 5 6 10 I 7 B 2 1 0 5 
-0 0 -0 0 0 0 0 2 0 7 2 3 5 9 5 5 I 1 0 3 
-00 -0000020614; 37 3S 07 01 
-0 0 -0 I -0 1 0 1 0 'I 1 3 2 9 2 3 0 5 0 0 
-0 I a 0 -0 2 0 2 a 'I 1 1 2 7 1 '3 0 2 a I 
-0 1 0 0 -0 I a '3 0 6 1 6 2 1 0 7 -0 '3 0 0 
-0 a 0 0 a a 0 1 a 6 t 7 2 '3 a 6 -0 6 -0 2 
-0 a a 0 a 0 a 'I 0 'I 1 1 1 9 a 1 -n e -0 1 
o a a a a 0 a 2 0 II lOt '3 0 6 -0 4 -0 '3 
-0 0 0 a 0 1 a Z 0 'I 0 7 1 3 1 1 0 6 -0 0 
-0 0 -0 0 0 0 0 1 a 5 0 e 1 1 1 e 1 2 0 3 
00 00 00 01 03 OB 15 21 17 07 
-00 00 00 01 02 07 17 21 21 07 
01 -00 00 01 02 06 Ie 28 21 07 
N0RTH~IARO FLUX er HEAT ( K MISI BY THE TRANSIENT ECDIES 0F 
Ttf ll!!NFl. HF!VENUf'ftR 2 fl!!R 'I-TEAR (1979-1982) AvtRAGf 
HRY 
















00 -00 -00 
00 a 1 0 1 
00 
02 
o I -0 0 






-0 1 -0 a 
-0 0 0 0 0 0 a 2 0 2 0 3 a 1 0 '3 -0 a -0 0 
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TRBLE /I • NI!!RTH~ARO FLUX 21F HEAT ,'"K HISI BY THE TRANSIENT EDOIES I!!F 
THE ll!!NRL HAVENUMBER 2 fl!!R Ii-TEAR 11979-19821 AVERRGE 
fEBRUARY 

















T~~l E 1/" 
PRESSURE 
-03 -0101 oe 30 9111561. 07 00 
a I a 1 01 2 0 7 3 17 S 21 2 11 9 2 I a I 
a 1 a 1 a 1 2 1 a 3 20 5 26 9 Ii e 1 2 0 1 
o a a I 0:3 L 2 S:I 1'1 5 20 a 13 2 2 1 a q 
a a 0 0 0 0 a 3 2 3 e 6 12 3 3 I -2 0 -0 1 
-0 0 -0 I -0 1 a 1 0 6 1 7 5"' 6 i 1 q a z 
-0 0 a a a 0 -0 0 a 1 Q 7 S a 6 '\ 1 SOL 
-0 0 a a -0 0 -0 1 a 0 0 3 1 3 5 7 1 7 a 3 
01 -01 -02 -01010336 i9 17 01 
-00 -01 -00 0105 03 2B 39 21 OS 
-0 0 -0 a -0 1 a 2 1 0 a 3 2 8 3 2 I 8 a 5 
-00 -00 -010109022220 11 0'1 
-0 a -0 0 -0 a a 3 a 7 a 2 0 9 U 9 a 8 a 3 
00 00 00 03 as 03 03 10 13 03 
00 a a a a 0:3 a 6 a 5 a '5 I S 1 '5 0'5 
00 00 00 02 08 DB 09 23 16 05 
-0 a 0 0 a a a 2 a ell 1 6 2 5 2 a a 0 
-0 a -0 a -0 0 a I a 7 1 IIi 1 9 ZOO 2 
N0RTH~~RO FLUX 0F HEAT ("K HISI 8Y THE TRANS[ENT EDDIES 0F 
THE ZI!!NFL I<IRVENUM8ER 2 fl!!R '1-TEAR 11979-}9821 RVERAGE 
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LRTITUDE 
















TR8LE /I f 
-0 2 -0 t -0 D -0 0 a 1 0 5 a 6 a III -0 2 -0 2 
a 2 0 I a I a 1 a q I 3 1 9 1 a -0 9 -0 6 
o 0 0 a a I 0 1 a 5 t", 2 1 I 3 -0 5 -0 '\ 
o a 0 cal a 1 a q L 0 2 2 2 0 a '5 -0 a 
00 00 -00 01 ali Ii 27 26 111 02 
-0 a a 0 a 0 0 2 0 q 1 i 3 a 3 a 0 9 0 2 
-00 -00 00 03 0513 2'ol 30 09 02 
-0 a -0 0 -a a 0 t a q 1 3 2 7 2 7 a 7 0 2 
-0 2 -0 1 -0 0 a 1 0 'I t 2 2 2 2 0 0 5 0 2 
-0 1 -0 a -0 0 0 2 a 6 1 3 1 7 I 5 a 5 0 2 
-0 a -0 a a 0 0 2 a q 1 2 1 6 I a a 5 0 i 
-0 0 -0 a 0 0 0 1 a 2 0 9 1 III 0 6 a '\ 0 1 
00 00 00 01 02 07 II 04 04 01 
00 00 00 00 02 as 08 Ii 07 00 
00 00 00 00 03 os 09 20 10 02 
00 00 00 01 04 04 10 2,\ 15 04 
-0 0 -0 0 a 0 0 2 0 5 a 6 1 2 3 0 1 8 0 5 
-0 0 -0 0 0 a 0 2 0 Ii a 5 a 9 ~ 2 2 a a 6 
N0RTH~~RO FLUX 0F HEAT (JIO; ~/SI BY THE TRANSIENT EDDCES 0F 
THE l!!!NFL WAVENUMBER 2 F0R 'I-lEAR 11979-19821 AVERRGE 
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00 00 -aD 01 as 08 10 06 02 01 
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TABLE II J Ni1RTHHRR:O FLUX I/IF HEAT C·K tvSI BY THE TRRNSIENT toOlES IIIF THE lmNAL WAVENUMBER Z flllR 'I-tEAR !l979-J9!:l2I RVERAGE 
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,A8l E III 
PRESSURE 
00 -00 -00 -0000 -000000 -00 -00 
-0 I -0 0 -0 a -0 0 -0 0 -0 0 
-01 -00 -00 -0000 -00 
00 -00 -0000 
00 -00 -00 -00 
-0 a -0 a a 0 -0 0 0 0 0 0 a a a 0 -0 0 -0 a 
-00 -0000000000 01 0000 -00 
00 00 00 01 1"11 00 00 00 00 00 
-00 00 00 01010101010000 
-00 -00 00 01010001 01 0000 
000000 -00 01 01 02020101 
-01 -00 00 00 02 02 04 03 02 01 
-00 -DO 00 00 02 03 07 04 06 03 
000000 -00 01 01 De 07 09 04 
00 DO 00 -01010107091204. 
00 00 00 -000000060812 as 
00 -0000 -000000 as 07 12 05 
00 -00 -00 -00 -00 DO 03 07 13 05 
00 -DO -00 -00 -00 010311 1601 
00 -00 00 -00 00 02 02 I" 11 00 
N0RTHWRRD FLUX 0F HERT I"K MISI BY THE TRRNSIENT EDDIES BF 
THE l0NFl. HAVENl.II16ER 2 f0R: 'I-YEAR 11979-19821 AVERAGE 
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-0 0 -0 0 -0 a -0 1 -0 1 a 2 0 'I 0 5 0 2 0 a 
00 00 on 00 02 OS 11 12 03 00 
01 00 00 00 01 06 13 13 03 00 
00 00 00 00 00 0'1 09 10 03 00 
00 00 00 01 01 06 IS 1'1 OS 01 
00 00 00 01 01 OS 10 OS 02 00 
-0 0 0 0 0 1 0 1 0 1 0 'I a " 0 5 a 1 -0 0 
-0 a -0 0 0 a 0 I -0 0 0 '3 0 7 0 'I 0 1 0 a 
-0 1 -0 0 0 0 0 1 0 0 0 'I 0 7 0 5 0 1 0 0 
-01 -00 00 00 01 05 OB OB 0100 
-0 a 0 0 a 0 0 0 0 1 0 'I 0 9 I 0 -0 1 -0 1 
o 0 0 0 0 0 -0 0 0 0 0 '3 1 0 I 0 -0 2 -0 2 
o a a 0 a 0 -0 1 0 0 0 3 1 0 0 9 0 I -0 3 
00 00 00 -00 00 03 09 II 08 01 
00 00 00 -00 00 03 09 13 II 02 
-0 0 a 0 a 0 -0 0 0 1 0 2 0 9 I 5 1 4 0 'I 
00 -ot) -00 00 01 03 11 16 15 01 
00 -00 -00000202101'11002 
NeRTHIofARO fLUX 0F HEAT I K HlSI BY THE TRANSIENT EDOtES 0F 
Ttt:: l0Nfl HAVEfU'ft:R 2 f0R 'I-YEAR 11979-19821 AVERAGE 
NSIJ£MElER 
LAT !TUDE ION) 
10 ZO 30 10 50 60 70 '0 as 
-01 -00 -02 -011027312'10601 
02 02 06 12 21 36 42 22 09 02 
01 01 03 10 22 '11 56 32 09 02 
00 01 01 05 13 29 'IS 28 01 00 
o a -0 0 -0 I 0 3 0 1 1 1 3 1 1 6 0 2 -0 a 
o 0 -0 0 a 0 0 2 0 't 0 6 0 B 0 1 -0 3 -0 1 
o a 0 0 a I 0 2 0::: 0 " 1 a 0 2 -0 2 -0 a 
000000 '12 03 DB 1003 -00 -00 
-0 1 -0 0 a 0 0 I 0 '3 1 0 0 " 0 0 a 1 -0 a 
-0 1 -0 a a I a 2 0 2 I 0 0 8 0 1 0 1 -0 0 
-0 0 -0 0 a 1 0 2 0 1 a 9 0 7 -0 0 0 3 0 t 
-0 0 -0 0 0 0 0 2 0 1 I) 7 0 'I -0 2 0 5 0 2 
-00 00 00 01010702030602 
-0 a -0 0 a 0 0 1 0 2 0 7 0 2 I 1 0 8 0 2 
00 -00 00 00 03 07 O~ 18 11 03 
00 00 00 00 04 09 05 19 13 04 
00 -00 00 01 05 07 07 23 11 01 
0100 -00 -00 04 04 02 12 11 07 
NmRTHIoO~RO FLUX 0F HE~T I"'K M/SI BY THE TR~NSIENT EDDIES mF 
THE ZI1!~R... HRVENUMBER 2 fl1!R "i-rERR 11979-1952) RVERAGE 
AUGUST 


















01 00 00 00 00 00 DO 00 00 0::1 
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o 0 0 0 a 1 0 1 a 1 0 I 0 1 0 1 0 0 -0 0 
a a a 0 a 1 a 1 0 1 a I 0 1 a I 0 a -0 0 
o a a 0 0 a a a a 1 0 I 0 2 0 2 -0 0 -0 0 
o a 0 0 0 0 0 0 0 1 0 2 0:3 0 3 -0 1 -0 0 
-0 a -0 a a a -0 0 a 0 a 3 0 4 0 'I -0 0 -0 0 
-0 I 0 a 0 0 a 0 a a 0 4 0 6 0 5 -0 I -0 0 
-0 1 -00 a 0 a 0 0 0 0 7 aBO 5 -0 1 0 a 
-0 0 -0 0 -0 a a 0 -0 a 1 0 1 0 0 5 -0 2 0 0 
o a -0 0 -a 0 0 0 0 0 0 7 0 9 0 '1 -0 I -0 2 
o 0 -0 a -0 a 0 0 0 0 0 4 0 B 0 7 0 a -0 2 
0000 -0000 DO 02 07 10 11 02 
00 00 -00 DO 00 02 06 111605 
-0 a -0 0 -0 a 0 0 a 0 0 2 0 5 1 4 1 9 0 6 
00 -0000 00 0103 OS 18 17 04 
00 on 00 01 ao 03 03 21 13 03 
NmRTH~~RO FLUX 0F Hun ("K HIS) BY THE TRI=lNSIENT EDOIES I/!F 




















00 -00 -00 00 04 20 34 21 06 01 
00 -0000 -010319362708 01 
00 -00 -00 -0102132826 07 01 
DO a a -0 I 0 1 a <t I" '3 t 2 1 0 <t 02 
-00 -00 a 1 0 1 0 3 1 0 2 2 1 8 01 0 L 
-0 0 a 0 a t 0 1 a 2 0 7 1 6 1 5 0 3 0 t 
-0 0 -0 a 0 t 0 1 0 2 a 7 1" 1 3 0 3 0 I 
-0 2 -0 1 0 1 0 I a 3 0 6 1 3 I I 0 3 0 0 
-01 -010002 04 or;; 120903 Ot 
00 -00 -00 0. a"l 03 13090301 
o 1 a 0 -0 0 0 L 0:1 0 2 1 0 I I 0 '3 -0 0 
DO 00 -00 00 01 03 07 10 06 02 
00 0 a -0 a a a 0 1 0 " 0 5 1 i 1 3 0 3 
0000 -0000010'10416180'1: 
-0 0 a 0 -0 0 0 0 0 1 0 3 0 4 2 1 2 0 0 5 
0000 -0000020303212206 
00 00 -00 -00 02 03 01 1225 ['19 
NmRTH~.cIRO FLUX 0F ME~T {"K H/Sl 8Y THE TR~NSIENT EDDIES IilF 





















-01 -01 -02 -010'1 15 1'3 -01 -0200 
o tal 04 2 '3 <t 5 3 2 2 3 -0 B -07 0 I 
DO 00 (l3 2 I 4 7 <t" 2 B -I 2 -07 -0 I 
00 -00 a I 1 2 '3 2 4:1 '3 2 -0 4 -(1'1 -0 I 
-0 0 -r! 0 a 0 0 5 2 5 3 1 1 5 -0 B -0 9 -0';:: 
-0 0 -0 0 -0 a 0 2 0 7 1 0 0 2 -0 7 -0 7 -0 1 
-0 a -0 0 0 0 0 2 0:1 0 9 0 6 -0 i -0 6 -0 2 
-0 a 0 a 0 1 0 1 a 2 tal 0 -0 '3 -0 6 -u 2 
-0 I -0 a a 1 0 2 a 1 1 0 1 1 -0 7 -0 8 0 2 
-0 0 -0 0 0 1 0 '3 0 4 1 2 1 0 -1 2 -1 0 -0 3 
o 0 -0 0 -0 a 0 1 0 3 1 I 0 6 -]" -0 7 -0 3 
-0 0 -0 0 -0 1 -0 0 0 3 0 9 0 6 -1 0 -0 1 -0:3 
00 -00 -01 -0102 OB 07 -0401 DO 
00 -00 -0100 02 061216 DEI 01 
0000 -00 -00 02. 07 1727110, 
0100 -0001020920402005 
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TABLE I", /I. 
PRESSURE 
NeRTHIoRID flUX 0F ERSTI4W) HI1IHENT1..t! (M""S") BY 1l£ STRN)lNG 
EDDIES f~R N0RTtt:RN Hft'IISPtERE 1:-TEFfl (l919-lge21 AVE~ 
JRt'UARY 




















9 7 -27 5 56 0 177 5 29'5 0 206 5 17fi 9 7' 1 20" 
.., 8 -25 5 46 4 131 2 2SO 1 222 2 1~ 9 52 4 16 0 
eo 1 i 1 -23 6 38 3 109 0 218) 211 2 219 5 93 3 15 9 
71 1 La e -21 2 Z5 1 73 0 156 a 221 1 199 9 79 8 5 3 
72 1 IS 7 -16 1 15 B 4 .. 1 94 J 156 '3 137 5 so 2 -1. 5 
56 7 19 3 -7 0 6 1 11 B 8 '3 31 5 30 7 8 2 -11 0 
12 '3 16 II -1 5 5 6 5 9 -10" -2 I 2 2 -2 2 -10 6 
29 5 n 2 2 3 8 0 5 '3 -15 1 -15 t -8 1. -1; B -9 I 
6 2 6 2 1: 7 13 9 7 6 -15 7 -22 t -13 B -5 6 -1 2 
-12 I -1 9 7 5 19 9 12 2 -14 2 -26 a -15 1. -5 1 -s 0 
-l3 6 -1 1 9 7 19 1 13 2 -13 5 -28 '3 -15 6 -3 5 -3 5 
-1.0 -1 '3 96 15 '3 99 -132 -29 9 -IS '3 -21: -26 
-13 a -3 5 e 5 11 B 5 1 -12 '3 -29 2 -a 0 -1 7 -I B 
-9 6 -1 0 6 0 7 5 I 5 -8 7 -23 1 -10 5 -0 B -0 5 
-s 1: 0 7 " J q 7 I 0 -5 1 -16 2 -7 '3 0 1 0 '3 
-1 4 -0 3 1 9 t 2 I 1 -1 2 -s 6 -2 6 t S 1 2 
-2 7 -0 7 0 7 -0 8 a 6 -(I '3 -0 6 0 9 2 5 1 9 
-e 5 0 9 -0 L -1 e a 1 -0 7 If '3 1. 9 1. a 2 7 
N0RTH~RO flUX 0F ERSTa.mo HBHENTl.tt (H.l/SJ.1 BY n£ SHHl1NG 
EDDIES fl1!R N0RTI"£RN HEI1ISfl£RE "i-YEAR (1979-19621 AvtRFa: 
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TABI E I,; '-
PRESSURE 
271 3 30 7 t 2 Z6 0 50 0 7S 2 31 7 7 7 -'i17 2 -33 0 
251 9 Z6 5 -j 7 19 9 39 6 59 3 34 5 18 3 -10\ 3 -13" 
233 a ZS 0 -7" 15 7 31 3 50 5 39 8 Z1 5 12" 1 .. 
2153 22'5 -t2 1 8 Z 159 31 7 37 Z Z9 2 26 7 17 
205 9 25 3 -8 '3 '3 9 6 5 19 5 2S 6 21 1 17 1 2 8 
165 I Z6 8 a 1 0 1 I B 3 7 1 6 -1 1 -2 B -1 9 
131 a 22 I 0 5 1 III 2 q -2 9 -7 6 -9 6 -5 B -4 6 
115? 20 0 0 7 "1 3 8 -5 5 -11 3 -12 2 -5 9 -3 3 
10 8 1"\ 5 1 0 10 Z 6 8 -6 1 -IZ 8 -12 5 -5 5 -2 0 
22 B 6 0 4 I 18 8 JL 9 -5 0 -12 5 -II 0 -4 6 -0 g 
6 5 2 5 ? 5 21 '3 11 '3 -1 1 -12 1 -9 8 -1 0 -0 2 
-2 2 1" 9 1 19 2 13 S -3 3 -13 0 -9 9 -, IS 0 1 
-14 16 92 158 116 -22 -133 -104 -35 03 
-9 6 2 5 ? 1 9 9 9 3 0 3 -11 3 -9 2 -3 '3 0 '3 
-6 6 2 6 " e 6 0 e 3 2 2 -e 0 -6" -, 1 0 1 
-2 9 2 0 1 S 2 2 6 0 3 1 -2 1 -I 9 -2 a -0 2 
-5 6 0 5 0 1 1 0 3 9 3 6 1 1 0 6 -1 8 -0 6 
-11'1 -20 -09 -0 I 2 S 29 '19 1 6 -1 6 -0 '3 
N0RTHWARO flUX f/F ERSTI4m HelHENTl.tt IH"/S~) SY TI'£ STRN)Jf(; 
fOOIfS f0R NmRTI"l:RN HOtlSPtERE "-YEM (1979-1982) RVEROC.f 
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-2 I -26 'I 1 8 6 6 -3 1 0 '3 -1 2 1 IS I 5 
-28 -264 74 66 -41 09 -05 22 15 
-I 1 -26 2 6 6 6 6 -1 1 1 7 0 0 2 9 I 5 
76" 01 -250 16 6" -"1 30 03 '6 16 
71 9 5 2 -15 I 3 2 1 8 -3, 1 2 0 1 2 9 1" 
51 0 10" -1 1 -1 6 I 1 -1 6 -0 6 0 1 0 8 0 3 
33 6 e q -0 7 -4 4 -0 1 -I 5 -D 9 -0 3 0 1 -0 1 
22 2 7 8 -I 1 -6 7 -2 1 -2 2 -1 7 -1 0 0 2 -0 3 
12 5 1 7 0 '5 -6 3 -3 1 -3, -3 0 -2 0 -0 1 -0 6 













S 1: -0 9 -3 8 -7 3 -S 5 
'5 " 0 1 -3 6 -9 9 -7' 
56 1 2 -32 -II 5 -8" 
5 9 3 2 -2 3 -10 9 -7 5 
-1 0 -08 , 
-I 2 -06 
-I 5 -07 
-1 9 -05 
, ell , 1 5 9 " -I 'I -e 6 -5 6 -I 7 -0' 
-2 6 0 8 1 6 '3 6 '3 1 0 4 -4 2 -2 S -I 1 -0 '3 
-3 6 -0 9 -0 2 2 3 '3 1 I 2 -1 6 -1 I -1 1 -0 3 
-7 2 -5 0 -2 0 I e 2" I 2 0 5 -0 1 -I 2 -0 2 
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15" '\'1 e 





60 ~70~~~~ __ ~~~ 
9'16 looe 298 38 
91 5 110 2 47 2 6 4 
75 5 8 1 -22 1 2 2 16 8 52 8 103 2 120 3 63 1 7 5 
65 5 .., 7 -23 1 -'I I 1 2 39 8 103 9 123 6 71 6 5 9 
67 0 12 1 -16 a -3 2 6 9 31 3 75 5 92 2 61 5 .. 'i 
19" 16 8 -5 0 -0 I 8 7 9 2 20 8 26 3 32 8 0 1 
3'1 5 13 5 -3 7 1 9 8 6 -I 2 5 4 9 'I 16 1 -1 9 
2\" 10 6 -3 5 S 3 9 1 -~ 3 -2 6 3 2 9 3 -2 2 
75 18 -26 11 2 11 0 -6 8 -8 5 -02 11 -1 9 
-3 8 -0 6 0 '5 18 3 14 6 -6 S -12 7 -2 6 1 2 -1 2 
-8 2 -I 6 3 6 19 6 IS 6 -6 'I -15 6 -\ 3 0 3 -0 8 
-9 B -I q 4 1 16 3 12 9 -6 6 -17 1 -5 9 0 5 -0 'i 
-9 3 -0 a 4 5 12 2 9 0 -6 '\ -18 0 -6 7 1 a 0 a 
-5 9 a 1 3 I 6 8 5 1 -1 0 -15 0 -5 9 1 5 0 2 
-0 4; 0 '3 1 9 3 6 q 8 -I 5 -10 6 -'I '\ 1" 0 I 
1 4 0 I a 8 0 5 3 :I 1 5 -3 4 -2 6 0 9 -0 2 
-1 q -0 5 a 7 -0 5 1 6 1 8 -0 3 -0 3 0 1 0 a 
-11 9 0 I -0 6 -0 9 1 0 0 'I 2 6 2 5 2 a ) 3 
N0RTHI4RO flUX ef EASTWARD HBI1::NTt.t4 (H "'/5"'1 BY H£ STRtI)H«~ 
EooIES FeR N0RTtfRN HEI11SPtERf 'i-YEAR 11979-19621 AVERAGE 
fV'RIL 
















120 3 -6 6 -24 9 -'I 1 -2 7 'I 8 3 3 -21 3 3S 5 38 3 
127 3 -5 4. -22 6 -3 8 -2 4. '3 0 1 9 -19 0 14 a 2J 4 
130 5 -1 6 -21 0 -2 9 -I S 4 J 1 3 -13 9 -0 6 B 3 
137 6 a Z -20 6 -3 2 0 2 6 2 10 1 -3 2 -3 0 1 8 
13\ .. 65 -It 7 -26 1 0 6 1 10 B 01 -1 '7 0 ? 
101 3 11 B 2 3 -2 6 0 0 -0 1 1 6 -2 6 -1 6 -2:2 
77 7 9 8 1 9 -I 9 -0 e -2 7 -2 0 -3 'I -'1:1 -2 a 
6) 1 8 0 I 2 -0:::; -I 1 -3 1 -3 3 -3 3 -3 4 -I 1 
36 9 'i 2 1 B 3 0 -1 1 -3 1 -3 6 -2 9 -2 9 -0 9 
15 0 0 3 4 5 B 6 0 8 -2 4 -2 6 -2 I -2 4 -0 4 
:I 2 -0 9 6 8 10 3 2 2 -I 9 -1 5 -1 0 -2 a -0 1 
-2 8 -0 1 7 6 9 6 2 2 -2 '\ -1 3 -0 '\ -2 a -0 1 
-s a -0 2 ? 2 8 4 2 3 -2 1 -1 6 -0 6 -2 3 -0 3 
-5 a a 8 5 5 6 0 3 1 -1 9 -2 0 -1 0 -2 3 -0 2 
-3 6 1 4 3 9 3 9 3 7 -0 6 -1 1 -0 8 -I 5 0 a 
-3 6 1 a a 7 1 5 3 0 1 \ -0 0 -0 I -0 3 0 2 
-6 I -0 0 -0 2 0 9 2 0 I 9 1 1 0 '\ -0 3 -0 a 
-8 '5 -2 3 -1 3 -0 7 1 'I I '5 Z 1 0 9 -0:2 0 1 
NORTHWARD fLux iF ERSTa.mo HelI£NTUH (H.l/S"') BY Tt£ STRN)Jt«; 
EOOIES fiR NilRTI"l:RN Hfl1[SPtERf 'I-YEAR (1979-19821 AVERAGE 
..wE 


















3'\ 5 -16 7 -16 6 "I 3 6 6 -2 2 2 7 -0 1 -0 2 0 5 
32 3 -15 9 -16 9 4 4. 6 1 -2 5 :I 7 0 4 0 3 0 6 
29 5 -15 2 -17 3 .. 6 6 6 -2 8 1: 6 0 1 0 e 0 7 
22 7 -13 9 -18 1 4 3 6 1 -3 1 '5 8 1 0 1.. 0 9 
21? -9 2 !u 7 2 I 1 6 -1 B 2 6 0 B 1 0 J a 
16 1: -1 1 -1 9 -3 1 2 8 a 3 -0 1 0 9 -0 7 0 3 
93 07 08 -3511020313 -0801 
691927 -2802020716 -0603 
29 28 53 13 06 08 09 11 -03 01: 
-1 8 a 6 9 2 10 4 4 6 2 5 0 9 1 3 -0 I 0 5 
-12" -03 















3'\ 01 05 -D3 
31 -07 -De -09 
2 '5 -1 9 -2 0 -I 5 





-0 :3 :3 I , 2 'I 5 6 0 I 6 -1 9 -2 1 -I" -0 5 
-1 7 a gil 2 9 3 B t 9 -0 6 -I 2 -0"7 -0 3 
-8 5 -3 3 a 1 2 I 3 1 2 0 0 0 -0 8 -0:1 -0 a 



















THDII:. IK I 
NORTHI4RO FlU"IC VIF ERSTWRRD Hl!!H£NTlt4 0' "/S &, BY Tt£ STlMll-C 






1 8 -38 
LAT !TUDE ( 'N I 
30 10 50 
-0:3 4 S -2 II 
-08 46 -zs 
so 70 
23 -1:3 







S1 3 a I -3 1 -I 1 .... -2 6 :3 9 -0 9 ZOO 9 
13 5 -1 Z -5 0 -2 II 1 1 -2 8 :; 0 -0 6 Z e 1 Z 
38.. -0 6 -2 9 -2 5 .. 5 -I 3 1 6 0 1 I 1 0 6 
28 B -0 3 -0 6 -1 0 1:3 I 8 -1," 0 7 -I 0 -0 6 
21 4 0 7 -1 1 -3 6 :3 1 1 7 -t I 0" -1" -0" 
18 :3 1 6 -0 6 -liZ" 1 5 -0 8 0 7 -1 5 -0 9 
Ll 0 3 0 I 1 3 1 3 5 1 8 -0 B 0 2 -1 5 -0 9 
I 9 2 6 5 I 8 6 6 1 :3 1 _1 7 -1 0 -1 6 -0 9 
De 1:3 .. 7 9 5 8 S :3 6 -3 6 -2 8 -I 1 -0 7 
ZS 15 37 71 86 28 -51 -11. -06 -02 
33 113 2g 48 75 20 -53 -4601 01 
2 9 1 6 1 6 2 1 5 7 I.. -3 8 -3 1 0 .. 0 2 
J 9 a 9 1 0 2 0 5 0 I 2 -2 5 -I 8 0 2 -0 0 
-2 a -1 5 a 7 t 9 3 B I I _0 7 -0 2 -0 1 -0:3 
-8 e -5:3 a 8 1 6 3 5 1 5 0 1 0:3 -0 2 -0 2 
-19 e -12 9 -lOt.. :3 9 Z" 0 5 0 3 -0 3 -0 1 

















T'iljl f I~ ( 
71 0 9 2 -19 7 2 5 ,,2 -1 5 6 6 10 3 U 5 6 2 
62 6 8 9 -19 6 2 3 5 1 -4 2 5 a 6 7 11 5 5 0 
566 69 -203 19 53 -15 15 tS 93 12 
1"2 86 -zoo 15 18 -55 52 35 76 38 
12 0 10 2 -15 5 0 6 Z 6 -1 a 3 B 2 0 5 6 3 3 
26 .. 8 3 -8 3 -1 5 a 6 -I 3 1 2 -0 I J 5 1 7 
15 7 1 0 -5 6 -1 5 0:3 -1 3 0 4 0 3 0 3 1 1 
10 1: 0 7 -2 6 -0 1: -0 2 -I 2 a J 0 5 -0 0 0 8 
60 02 01 36 00 -01 01 06 -03 06 
20 02 24 112 31 36 01 01 -04 03 
-0 5 -0 5 2 5 13 Z 5 5 6 4 0 4 -0 8 -0 2 a 3 
o 7 0 3 2 1 10 7 5 " 6 7 -0 2 -I 7 0 2 a 5 
2 , JOt 7 7 , 5 1 5 & -0 8 -I 9 a 2 a 4 
3 5 1 0 1 0 3 7 3 7 3 6 -0 8 -I 7 -0 2 0 I 
:3 0 0 1 1 0 2 8 3 1 2 5 -0 1 -I 2 -0 3 -0 I 
02 -03 06 1520 1909 -01 -02 -01 
-I 6 -I 3 -0 5 0 2 1 2 1 9 1 5 a 7 -0 0 0 0 
-t 8 -1 2 -1 6 -1 8 1:3 1 5 1 9 J:3 a 2 a 3 
NlllRTHWMO FlUX. ERSTlAI;[J JleIoENTI..t4 IM"',-5"") BY n£ STFNlJNG 
EOOIE5 fli!R reRTt£RN HOUSPtfRE II-TEAt 11919-1962) RVfRR:;£: 
"""" ... 

















33 5 -23 15 -21 0 S5 5 !!IS 0 131 6 157 I 66 7 -21: 2 -lZ 1 
37 8 -IS 6 -21 7 44 3 71 6 114 5 ISS 2 "4 a -4 9 -13 4 
1t 9 -6 6 -23 1 33 5 62 1 lOS I 158, 79, 12., -5 1. 
45 5 2" -26 0 10 9 39 2 7Z 6 127 6 59" 19 0 -0 5 
18 2 ., 1 -21 1 0 1 19 9 37 5 78 0 26 2 10 e -0 6 
18 2 11 9 -9 5 0 5 6 1 3 1 12 a -9 3 -3 3 -1" 




5 I 68 
7 1 " '3 
11 8 13 7 
I' -1 9 -9 a -3 7 -0 5 
1 0 -Z 1 -7 8 -3 0 -0 2 
-6 I -0 8 12 8 24 7 22 4 8 6 -1 B -& 6 -2 1 a 1 
-10" -3 1 13 8 28 7 ZS 2 10 7 -2:3 -6 7 -I e a 1 
-7 8 -2 8 12 1 23 8 21 8 10 a -3 9 -1 4 -I 0 a 6 
-4 9 -I 3 g 6 1!3 6 20 8 8 I -5 5 -7 8 -0 5 0 6 
-I 0 -0 1 5 3 12 6 12 7 1 4 -6 8 -6 7 -0 2 a 1 
0'5 -0029831222 -51 -47 -0300 
-2 5 -0 7 1 0 3 3 I 7 a 5 -2 6 -I 7 -0 6 -0 3 
-3 5 -0:3 0 6 0 8 -0 1 -0 1 a lOt -0 9 -0 2 
-1 9 0 I 0 2 0 0 -0 8 -0 9 5 0 2 '5 -0 3 0 0 
TABLE 1.;( ~ 
PRESSURE 
N0RTHl4RD flUX I!F ERSTWRRD HIII'£NTllH (M~/Si) 8T TI-£ STR~ING 
EDOIES riM NSRTtf:RN HfI'lISf'tl:ftE 1-TE:F~ 11979-1962) AVERAGE: 
FlJGIJST 





















62 -83 33 37 -17 17 01 "'0 16 
71 -81 30 42 -45 22 09 34 13 
72 8 e 2 -7 B 2 9 1 6 -1 3 2 B 1 a 3 0 1 I 
71 0 7" -6 6 2 a 4 1 -3 e :3 5 1 3 2 9 a 9 
65 9 9 0 -6 3 0 a 3 a -2 5 0 a a 8 2 2 0 9 
11 0 7 B -2 7 -3 9 2 a 0' -1 3 0 3 a 3 0 6 
23236 -22 -462508 -0806 -0305 
17 2 2 0 -1 5 -3 6 2 9 0 7 -0 1 0 7 -0 6 0 5 
13 0 2 I -0 0 0 5 5 3 0 e -0 1 a 1 -1 0 0 4 
5 5 2 3 2 1 6 5 9 2 I 7 0 5 -I B -2 4 a a 
o 7 2 2 2 1 7 6 9 B 2 0 1 3 -3 7 -1 0 -0 5 
-0 II 2 1 1 'j 5 6 8 0 1" 1 9 -1" -5 5 -1 0 
-0 5 2 4 0 9 3 4 6 0 1 6 2 0 -1 7 -6 2 -1 4 
-0 3 1 5 0 0 1 I 3 9 1 7 l' -3 2 -5 7 -I 6 
-0 1 0" -0 3 0 9 3 5 I 7 1 0 -1 B -'I" -1 4 
-3 1 -0 6 0 1 0 6 3 a 1 9 0 6 -0 1 -2 2 -0 6 
-8 0 -3 0 0 4 -0 a 2" 2 0 a 5 0 3 -I I -0 5 
-12 0 -6 3 -1 5 -0 5 2 2 7 I a 1 0 2 -0 6 -0 4 
N0RTHI4RO flUX 0F' EJ:;ST~O M0MENTUH (H:!.,tS·' BY THE STRNOING 
E[}(lIES f~ N~RTH[RN HEMISPHERE 'i-TERR (t979-1982) AVERRGE 
0CTOOER 


















30 I -3 6 -19 6 20 7 Z9:3 69 9 79 B 62 1 38 7 15 a 
31 0 -2 4 -21 a 15 2 23 7 52" 60 a 40 7 24 1 II) a 
33 3 -1 7 -22 0 9 3 16 6 36 2 "\3 9 2S 8 U 6 5 a 
36 0 2 II -22 8 2 6 5 1 1'3 1 26 5 12 1 7 7 I) 9 
39 3 5 2 -19 1 -0 2 I 3 7 3 15 5 1 3 3 1 -I) 1 
36 6 B 5 -7 1 -0 a 2 a 3 1 1 7 -0 9 -0 9 -I 0 
28 9 6 B -3 4 I 4 3 2 2 1 2 0 -1 5 -I 5 -I I 
23 a 4" -0 0 3 9 5 '3 2 7 0 9 -2 a -1 6 -I 0 
13 B 2 2 "9 10 I 10 3 "6 -0 1 -2 7 -1 "\ -0 9 
"' 2 -0 3 9 6 18 6 16 9 7 5 -1 7 -'I a -0 8 -0 3 
-1 9 -1 7 9 9 19 8 17 7 7 9 -1 a -5 2 -0 2 0 5 
-1 5 -0 9 7 6 16 6 IS 1 6 3 -6 5 -6 0 a 3 I 0 
o 4: a 2 5 5 12 7 11 8 4" -8 a -5 9 a 5 1 I 
2 0 I 0 2 " 7 5 6 9 I 9 -7 8 -1' 0 " 0 8 
2 a 0 7 I a 5 I 4 4 a 9 -6 0 -2 6 0 3 0 6 
-0 7 0 4 0 1 2 1 2 a 0 5 -2 I -0 6 0 7 0 7 
-) 1 0" -0 1 a 6 0 8 a 1 0 0 a 7 0 7 0 7 
06 -02 -04 -05 01 -00 23 21 10 De 
NilRTHHRRO FLUX"," ERSTHMa M0I1ENTUH (M"'/5">') BY THE STRNDING 
E[)[IIES flllA: NeRTtf:RN HfMISPtERE 4-TEAR (1976-19BII F!VERRGE 
DECEI"IB£R 

















21196 20 2 -31 a liD If 835 115 0 63 a 26 1 20 1 36 
159 8 6 5 -32 3 31:3 64 9 9a 5 103 0 37 2 23 2 3 4 
76 1 -6 3 -28 7 27 2 61 3 101 1 136 3 52 0 27 2: Z 9 
20 7 -ll 8 -0;; 15 18 1 S3 8 103 9 155 7 59 1 30 5 3 1 
19 7 -8 3 -20 1 B 1 36 5 77 3 121 9 "\0 6 27 a 3 5 
16 2 J 9 -7 8 3 0 J 1 1 13 6 35" 3 6 10 1 Z 0 





1 7 8 5 
69 15 B 
•• 
IZ 7 
I 0 0 2 -7 9 a 8 0 3 
o 0 -6 2 -9 3 -0 9 -0 2 
-15 6 a 6 1.l a 23 9 18 8 0 6 -10 B -9 8 -2 1 -0 9 
-19 2 -3 a 13 I 21 5 20 B 0 8 -u 0 -10 5 -2 J -1 0 
-19 'l -3 4 11 6 21 4 18 5 a 2 -16 2 -11 1 -I 6 -0 6 
-17 5 -2 4 9 3 17" 14 4 -0 3 -16 6 -10 8 -1 5 -0 0 
-11 0 -0 3 5 6 11" 7 9 0 a -13 2 -8 5 -1 5 0 2 
-5 " 0 8 3 " 7 7 4 5 0 e -8" -5 9 -1' -0 I 
-'3" -0 5 1 "I 3 3 2 a 1 7 -2 5 -2 5 -0" -0 3 
-3 5 -0 1 I 1 1 0 1 0 2 0 a 1 -0 1 0 1 -0 1 
-'321 II -0101 20 ~, 271206 
A-24 
TABLE 13 a. 
















TABLE 13 c. 
1'\ IS -Ii 5 -9 0 "0 I I~ Z 25e 9 175 IS 156 9 52 S 17" 
9 9 -12 II -6:3 32 9 lOB 7 2265 ISB 9 175 2 598 14 8 
5 e -10 L -3 9 25 9 84.. 191 2 Z09 a 199 e 69 1 12 1 
-0 'l -5" -1 5 15 15 so 0 13"1 9 194 0 lSt 1 s'\ 7 ] 6 
-1 8 -3 6 -0.. 6 6 2S 5 79 2 132:3 127 6 27 9 -7 7 
-I a -2 0 -0 I -0 1 2 6 J 1 0 27 5 29 2 -2 8 -12" 
-I 2 -1 "I 06 0 2 -0"1 -3 0 :3 5 52 -8 I -11 I 
-1:3 -0 a 1 6 1 9 -0 1 -6 1 -1 0 -2:3 -8 1 -9:3 
-3 e -0 e 3 :3 5:3 1 6 -6 I -6 9 -5 9 -7 7 -7 2 
-6 6 -0 9 5 8 8 9 4 6 -3 6 -8 7 -7 0 -6 a -5 a 
-5 " a 0 6 2 9 I 6.. -1:3 -5 9 -6 9 -1 5 -3 7 
-3 :3 a 8 S 1 7 7 6 15 0 2 -5 2 -rs:3 -3 5 -3 a 
-1 a 1 1 :3 7 6 I 5 7 
11 09 15 36 37 
o 8 -4 B -5 S -2 6 -2:3 
I 1 -3:3 -'\ 1 -1 1 -0 9 
16 as as 22 2311 -22 -270100 
01 -01 00 09 12 11 -os -08 13 09 
-05 -03 Ot 05 to 11 08062316 
-04 -010202 12 12 ze 21 37 26 
N8RTH~ FLUX 0F EASTWARD Mli!lHENTLH ("3/5 :1.1 8Y n£ STRNJING 
EDDIES'" THE lmR.. ~RVftfJ'1BfR 1 f~ "-YEAR 11979-19821 
AVERAGE I'1ARCH 

















TABLE 13 e 
!I e 3 0 7 e 22 I '\6 1 71 '\ 31 7 5 5 -1:0 9 -31 7 
2 9 -0 1 '3 7 15 9 35 1 56 3 28 7 13 7 -13 4 -13 1 
2 9 -2 0 I 1 10 7 26 1 '\6" 29" 19 9 9 '\ 1 0 
-0 5 -3 5 -I 2 3 7 9 9 Z7 3 23 9 20 9 22 6 7 0 
-I 1 -3 1 -I I a 9 3 3 15 5 15 5 18 1 U 1 2 1 
-0 1 -2:3 -0 1 a 2 0 8 2 8 0 9 -0 5 -5 0 -5 0 
-0 5 -1 e -0 2 -0 a 0 '5 -1 '5 -3 9 -5 7 -fi" -1 5 
-0 1 -I 2 a 7 a 3 0 7 -2 9 -5 2 -6 3 -5 6 -3 1 
o 0 -0 3 2 1 1 3 I 2 -3 2 -1 9 -5 2 -":3 -1 7 
1 2 0 1 '3 5 2 7 2 2 -2 5 -3 2 -2 8 -2 9 -0 5 
2 a a 8 '3 7 2 9 2 3 -1 5 -1 7 -I 0 -2 a 0 3 
21 09 32 23 1 II -0 7 -0 e -0 0 -I e a 7 
26 09 24 17 1 3 -0 2 -0 4 0 4 -I 8 0 B 
2 '3 a 7 I 2 I I 0 9 0 '3 -0 1 0 5 -1 7 0 6 
1 9 0 1: 0 & 0 e 0 9 0 5 0 1 0 & -1 5 0 1: 
o 4 0 I 0 1 a 5 0 6 a 7 0 5 a 8 -1 '3 -0 1 
-0 9 -0 1 -0 1 0 2 0:3 0 5 tOO 7 -1 5 -0 6 
-3 I -I 2 -0 3 -0 0 0 1 0 2 1 e 0 6 -I 6 -0 1: 
Nli!RTHWARO FLUX w: EASTWARD HfIHe:NTUM '''1'1/5'"1 BY TI-£ STRtClING 
foolfS fir' TI"t: letR... NAV(Pf .. Hll[ft: 1 ,..~ ,\-Y[~ 11919-1ge21 
AVERAGE !'fly 


















6 1 -0 e 0 2 , 2 0 9 L 2 -1 1 -I J -I" a 8 
32 -23 -024608 OQ -08 -03 -06 051 
21 -26 -031108 01 00 01 03 10 
-03 -2' -0132050111090911 
-0 8 -I 6 -0 2 2 3 0 1 0 2 0 7 0 1 0 9 1 a 
01: -01 -01 11 -03 -02 -01 -010101 
o I -0 5 -0 1 0 5 -1 0 -0" -0 2 -0 2 -0 I -0 3 
-0 2 -0 8 a 5 a 5 -1 9 -0 8 -0" -0" -0 3 -0 5 
-1 1 -I 5 2 2 1 6 -2 8 -I 0 -0 6 -0 6 -0" -0 7 
-I 6 -I 8 4 1 
-I 2 -I 1 39 
:3 8 -3 a -0 S -0 8 -I 0 -0 5 -0 8 
3 5 -2 7 0 2 -I 0 -I 1 -0' -0 9 
-0 IS -0 9 2 9 2 2 -2 1: a '5 -1 3 -I 6 -0 1 -0 9 
-0 2 -0 5 2 1 1 2 -2 0 0" -1" -I 6 -0 B -0 51 
-0 0 -0 2 I 2 0 3 -1 2 0 3 -1" -I 1 -0 9 -0 6 
-0 1 0 0 a 7 0 I -0 6 0 I -I 3 -I 0 -1 0 -0 5 
-0 8 -0 0 -0 0 0 0 0 2 
-26 -I 1 -01: 0 3 0 5 
-7 0 -1: 1 -0 '3 0 e a e 
o 2 -0 Q -0 6 -0 51 -0 '3 
0:3 -0 7 -0 5 -0 9 -0 2 
01 -05 -De -as -01 
TABLE 13b NmRTHHRRO FLUX ~f lRSTWRRO HeHENTUM IH~/Sal BY THE STRNDING 
fOOlfS er' lHf l~NFl. WAVEI'U'lBfI': 1 HII': "-YfRR 11979-19821 
AVERAGE FEBRLJlRY 
PRESSURE LAT ITUDE ( 'N I 


















TABLE 13 d 
211 
137 
-, 0 -I 5 13' '3 5 55 5 76 2 76 2 26 3 3 S 
-5 0 -1 S 9 1 22 1: SI S 73 9 63 7 43 2 5 7 
S 7 -1 7 -1 5 5 3 12 9 39 0 69 1 67 9 56 9 6 3 
-1 6 -1 0 -I '5 a 9 3 1 22 7 60 3 6'\" 62 9 1: 3 
-1 6 -30 -I I a 2 t 2 14 1 409 61 5 525 23 
-06 -1 6 -0 3 0" 0 1 I 5 7 1 H 3 21 9 -1 7 
-I 0 -1 1: a 1 0 8 0 3 -2" a 9 2 6 10 1 -2 9 
-1 a -1 1 I I 2 a 1 0 -3 1 -0 5 -0 3 8 a -2 e 
-2 3 -0 8 2 2 1. 6 2 9 -2 3 -0 1 -0 7 3 1 -2 1 
-" 1 -0 9 3 7 7 9 6 0 -0 1 0 " 0 1 1 4 -1 1 
-3 a -0 3 1 2 8 8 7 a 1 8 0 9 0 5 0 6 -0 7 
-1 1: 03 3 B II a 76 2 9 1 2 0 7 a 1 -os 
-0 a 07 









13 oe -01 -04 
1309 -02 -04 
1 I 0 5 0 6 2 8 3 6 2 7 1 3 1 0 -0 1 -0 5 
-0 2 -0 1 a 1 1 3 2 3 2 1 1" I 3 0 2 -0 1: 
-0 8 -0 3 a 1 a e 1 5 1 7 2 0 I 5 0 7 -0 a 
-1 6 -0 5 0 1 a 1 I 3 1 6 :3 3 2 3 2 :3 1 2 
NII'lRTHWRRO FLUX ~f ERSTJ.&IRO H0HENTUM (H~/S.\.I 8Y THE STANDING 
EDDIES 0f THE Z~NRL WRV[~NBE~ 1 f~R ,\-YERR 1l979-19621 
AVERAGE APRIL 

















TAB' E 13 I 
-167 -61: -1 3 -0 3 -I 1 9 0 37 -10 6 131 329 
-124 -S:3 -09 0 0 -05 6 5 t" -105 "9 193 
-7 7 -3 9 -0 7 -0 L a 3 5" 2 1 -7 6 -2 2 8 1 
-3 a -2 8 -1 2 -0 e 0 5 'I 6 6 2 -0 2 -3 9 1 6 
-2 1 -2 7 -I 0 -0 6 a B 3 6 6 1 2 6 -3 2 0 2 
-1 9 -2 1 a a 0 7 -0 a 0 2 0 3 -1 0 -1 5 -2 3 
-2 2 -2 2 0 1 1 2 -0 5 -0 9 -I 7 -2 2 -3 9 -2 1 
-26 -26 t 2 2 a -I I -I" -22 -2 3 -29 -1 4 
-I 1 -2 3 2 1 3 Z -1 5 -1 5 -2 1 -2 0 -2 3 -0 9 
o 2 -1:3 2 9 'I 8 -1 2 -1 1 -1 2 -1 2 -I 7 -0 5 
o 5 -0 7 2 9 .. 7 -1 t -1 a -0 1 -0 1 -I 3 -0:3 
o 6 -0 3 2 4 3 6 -I 3 -1 0 a 8 
o 7 -0 1 I 9 2 5 -1 1: -1 1 1 3 
I 0 -) 1 -03 
I 6 -I 7 -OS 
a 7 0 0 1 2 t 2 -1 1 -I 0 1 3 1 5 -I 6 -0 1: 
o 5 0 0 a 7 0 6 -0 7 -0 8 1 0 I 0 -0 9 -0 a 
-03 -01 01 00 -01 -02 as as -01 01 
-1 3 -0 7 -0 2 -0 1 a 1 0 2 0 1 0 5 -0 2 -0 I 
-3 9 -2 2 -0 3 -0 3 0:3 0 '\ 0 2 0 '\ -0 0 0 0 
NeRTHWARO FLUX w: ERSTJoIRRO MI1IMfNTUM (H.2/S~l ay THE STRt(]ING 
EDDIES 0f TI1f l0l'fi. HRV[NlX16fR 1 f~R 'i-YERR 11919-19821 
RVERAGE .J..NE 


















10 " -7 7 -0 e 1 2 1 1 t 5 -0 9 -0 6 -1 7 0 2 
7 6 -6 3 -1 3 4 a 0 9 I 2 -0 1 -0 1 -1 1: 0 :3 
1 6 -1 6 -1 9 3 7 0" a 8 a 8 0 2 -I 1 a " 
11 -2~ -2133 -02051907 -0706 
I 2 -I 0 -1 7 
18 -0.3 -02 
'2 7 -0 1 





o 5 -05 
0" -0 9 
07 
03 
1 iii -0 5 a 2 0 7 -1 a -0 0 0 5 0 7 -0 g 0 2 
I 1 -1 2 0 8 1 2 -1 7 -0 lOB 1 0 -0 7 0 '3 
-2 I -2 9 1 6 2 7 -2" 0 I 1 3 1 2 • -0 1 a 1 
-62 -44 23 'I 2 -2 1 





I" -0 1 0 5 
15 -00 01 
-2 9 -I 9 I 9 2 3 -0 7 3 0 2 5 1 5 -0 3 0 1 
-09 -081413 -0329 2S 13 -06 -03 
01: 02 09 01: 02 20 19 08 -09 -06 
-0 0 a 2 0 '5 a 2 0 1 1 '\ 1 3 a 5 -0 e -0 e 
-251 -Og -04 o 2 0 6 
-67 -28 -0 8 o 3 0 6 




o 5 0 1 -0 5 -0 4 
o 1 -0 1 -02 -0 t 
00 -05 02 03 
NIi!IRTHWARO FLUX IY' ERSTWRRO MQlMENTl.J4 IM.1/S~' BY Tf£ STR~lNG 
EDDIES Ii!If THE Z0NB.. HRVENUMEIE~ 1 f~ '-YEAR 11979-19821 
AVFRRGE JA. Y 

















19 6 -" 1 2 9 ~ 3 1 9 0 B -1 1 -1 3 -0 2 0 1 
t" 2 -3 0 1 6 2 9 1 SOB -0 2 -0 9 -0 0 0 2 
89 -21 01 26 09 OB 08 -060303 
:3 2 -1 S -0 7 2 2 0 0 a 5 2 1 -0 3 0 9 0 5 
19 -07 -07 19 01 03 10 00 02 01 
1 B -0 1 -0 1 1 1 a 5 0 3 -0 2 0 6 -1 2 -0 6 
I 6 -0 6 -0 0 1 2 0 5 0" -0 0 0 7 -1" -0 7 
1 '1 -1 1 0 2 1 9 0 6 a " 0 2 a 6 -I" -0 B 
-1 5 -2 5 -0 0 3 3 0 B 0 6 0 2 0" -1 6 -0 B 
-5 B -4 0 -0 6 :3 6 0 B 0 9 0 a -0 2 -1 B -0 e 
-" 9 -3 t -0 3 3 0 0 5 0 9 -0 2 -0 9 -1 B -0 6 
-2 5 -1 5 0 2 2 t a 2 0" -0 0 -1 7 -1 6 -0 3 
-0 7 -0 4 0 S t 3 -C 0 O? 0 2 -1 9 -1 3 0 0 
o 1 0 3 0 7 0 5 -0 1 0 6 0" -1, -1 1 0 0 
-0 5 0 1 0 :3 0 3 -0 0 0 5 0" -0 9 -I 0 -0 2 
-3 7 -1 3 -0 5 0 3 0 3 0" 0 2 -0 3 -0 '1 -0 3 
-7 3 -3" -0 9 0 5 0 5 0 " 0 1 -0 2 -0 3 -0 2 
-11 e -6 8 -1 1 1 a 0 6 a 4 a 2 -0 0 0 1 0 0 
NelRTHWMO FLUX I1IF ERST~ HI!lHENTUH 1MJ/Sl) BY Tf£ STR~ING 
EDOIE5 I!If THE Z0NfL MRVEtt..tr11E~ 1 fen ,,-YEAR 11979-19621 
RVERAGE SEPTEI1B[R 

















2 7 -3 3 -I 1 1 'lot 1 1 :3 1 6:3 9 .. 5 I 
2 2 -3 0 -I 3 1 1 0 3 1" 2 S 3 5 6 B "1 
1 6 -2 9 -I 6 0 5 u 3 1 2 1 6 1 8 4 9 3 3 
-0 9 -2 0 -1 8 -0 2 -0:3 0 1 1 2 J 0 :3 1 2 9 
-1" -1 2 -1 2 0 0 -0 S -0 1 a 5 0 8 3 0 2 5 
-09 -06 -01 03 -03 00 DO 03 13 15 
-1 1 -0 7 0 1 0 2 -0 2 0 1 0 :3 0 4 a 6 1 0 
-1 7 -1 3 0 4 0 6 -0 2 0 2 0 6 0 6 0 5 a B 
-3 5 -2 5 a 4 1 7 0 1 a 9 I 0 a 9 0 1 0 6 
-S 2 -3:3 a 3 :3 1 0 7 2 5 1 7 1 2 0 :3 0 4 
-,,:3 -2 8 0 1 2 9 1 1 3 8 2 2 1 1 0 4 0 1 
-2 6 -I 1 0 1 2 0 a 9 • 2 2 6 0 1 0 ~ 0 5 
-I 2 -0 8 a " 1 1 0 6 3 9 2 60S 0 4 0 " 
-00 00010201 29220" -01 00 
-0 2 0 1 0 1 -0 1 0 0 2. 0 1 8 0 4 -0:3 -0 1 
-2 1 -0 5 0 0 -0 a 0 :3 1 1 1 3 
-3 7 -1:3 -0 1 a 1 a • 0 8 a 9 
as -03 -02 
06 -01 -00 
-5 3 -2 e -0 II a 2 0" 0 5 0 7 0 1 0 3 0 ;, 
NeRTHHmO FLUX ff' ERSnAW Miltt=NTlIH (M;1!/S") BY TtE STANDING 
EooIE5 Bf' THE Z0tR.. MRVEP«.JI'1BfR I f"" i-YEAR 11979-19821 
RVERRGE NeVEI'I3ER 
PRESSURE LATl TUDE ( ON I 
IMBI r-~--~10~~2~0--~'=0~~,0~~~=-~M=---~m~~6~'--~~=--
fRblE 13 ~ NI!IRTHMRRD FLUX 0f ERSTWRRO HI!IMENTUM (M~/S") 8Y THE STRNOlNG 
EDOIES 0f" THE ZfZ!NFL WRVENUMBER 1 ffZ!R 4-YERR: [J979-1ge1) 
RVERAGE AU:>UST 


















12 7 -4:3 -0 0 2 0 -0 1 0 2 -1 6 -0 1 1 0 0 7 
gS -30 -04 16 -0. 03 -06 -01 0905 
63 -21 -0611 -0103 05 02 09 0'\ 
02 -I 2 -01 1 0 -0 3 0 3 1 B 0 6 1 2 0 3 
-1 1 -0 5 -0 6 1 1 -0 0 0 3 1 a 0 '3 t 2 a '\ 
-1 0 -0" -02 1 0 0 5 0" -0 '3 0) 0"1 0 5 
-1 5 -0 6 -0 1 a 9 0 7 0:3 -0 2 0 2 a 0 0 5 
-1 8 -1 3 -0 I 1 6 1 2 0 '3 -0 1 a 1 -0 1 0 5 
-3 '\ -2 5 -0 5 3 3 2 5 a 3 0 1 -0" -0 '\ a 5 
-s 4 -3 2 -0 9 "0 3 1 0 2 a 3 -1 4. -1 5 0 1 
-ot 1: -2 3 -0 "I 3 0 1 1 0 1 0 7 -2 6 -2 B -0 3 
-2 1 -1 1 0 2 1 9 a 9 0 0 1 2 -3 '3 -'i 0 -0 7 
-0 9 -0 2 0 6 t 1 a '3 0 1 1 4. -3 3 -'i 6 -I 0 
-0 2 0:3 a 8 0 4 -0 1 0 2 1" -2 '3 -" 4 -I 3 
-0 9 a 1 0 6 0 2 -0 0 0 '3 1 2 -] S -3 5 -) 2 
-3 2 -I 0 -0 1 0 0 0 2 a 3 a 7 -0 6 -I 9 -0 7 
-5 2 -2 3 -0 5 0 I 0 '3 0 '3 a 3 -0 1 -I 0 -0 4 
-7 7 -4 6 -I 0 0 1 0 1 0 '3 0 1 0 2 -0 6 -0 5 
N0RTH~ARO FLUX 1:'lF' ERSTWARO MI:'lMENTUM (M~S::Z1 BY THE SHWOlNG 



















TA8L[ 13 J 
-10 I -21 I 6 205 28:3 70 '\ 69 5 57 4 31 9 15 S 
-8 7 -2 '3 0 7 14 B 21 0 51 3 49 5 37 1 17 2 8 6 
-1 9 -1 9 -0 I 9 2 13 6 33" 33 2 2~ 3 7 2 3 1 
-I 1 -10 -08 27 35 )19 l'i 9 10 B 03 07 
o 1 -0 3 -0 e U 3 0" 3 9 6 3 "B -1 5 1 6 
07 02 -01 -0 5 0 3 0 6 1) a 1 -I 1 -] 2 
a 4 a 1 a 0 -0 3 0 7 0 4. 0 7 -0 4. -08 -I 0 
o 0 -0 '1 0 7 a 1 1 "lOB 0 5 -0 5 -0 9 -0 9 
-0 8 -1 a 2 0 2 5 2 BIB 0 6 -0 6 -0 8 -0 B 
-I 5 -1 4 27 .; 8 4 1 2 B 0 7 -0 7 -0 C! 0 1 
-I B -I 3 2'3 "I 3 3 6 2 90S -0 7 06 OS 
-] 5 -0 9 1 6 2 B 2 5 2 '\ 0 2 -(I 7 I 5 I 0 
-1 0 -0 6 1 a I 6 t SIB -0 2 -0 6 I 7 1 1 
-0 3 -0 1 0 1 a '1 0 II 1 a -0 6 -0 '3 I '\ 0 8 
-0 1 0 0 0 1 0 0 -0 a 0 6 -0 6 -(I 1 1 0 (I 6 
-1 2 -02 00 a a -0 0 
-20 -0 S -0 I o 1 a 0 
0" -0 '3 -[! I 09 
o " 0 1 (I 0 1 0 
07 
O. 
-2 3 -1 3 -0 5 -0 0 -0 0 a 'i a 8 (I 6 1 3 0 9 
NI!IRTHHARO FLUX 0f ERSTHARO I'1I!lMENTUri (M 5) By THE 5T~NDlNG 
EDDIES l2!f THE Z0NRL WRVENUMBER 1 ff2lR 'l YE~R C)978 19E1I 
RVERAGE DECEMBER 
PR~~~~RE f----:: __ --:::-----::.::-~::L::...A-T..:.I::TU:-:D:.:E~=_I _ON_'--::: __ ---:::-----::::--;:;-
10 20 m ~ m ~ 70 ~ • 
o. 















-60 -186 04 42 1 64 g III 7 137 0 673 -179 -158 
-1 B -13 1 04 32 5 56 1 102 Z 131" 72 2 0 1 -7 5 
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61 S IB 1 10 'I 12 5 7 5 13 6 18 9 3 I -8 1 -7 0 
59 a 18 1 9 5 12 7 5 1 7" 9 3 I 8 -3 9 -4 6 
55 B 19 7 9 7 11 8 5 5 5 2 5 1 1 7 -1 2 -2 9 
28 2 11 2 B 9 20 4 lO 1 1 5 1 9 I 3 -0 6 -2 I 
10 6 4 8 g 8 32 8 18 3 1 5 -0 9 0 2 -1 4 -I 7 
12 9 3 8 II 5 40 5 24 8 4 8 -3 2 -I 1 -2 3 -1 3 
107 29 11 9 39 e 26 1 36 -5 II -27 -29 -1 1 
6 9 2 7 10 6 33 7 23 3 I 8 -7 2 -3 1 -2 B -0 B 
3 I 2 1 7 0 22 0 16 0 0 5 -5 1 -2 0 -I 9 -0 0 
-0 Z 1:3 4 4 14 0 ]0 5 0 9 -4 1 -0 e -I I 0 6 
-0 I 0 7 1 4 4 9 5 2 1 I -1 7 0 \ -0 3 0 9 
3 2 0 9 0 .. I 9 .. 2 0 I -1 1 0 8 0 2 0 9 
2 :3 0 5 1 1 I 3 5 5 -1 6 -1 1 1 1 0 5 0 5 
N0RTHWARO FLUX 0F ERSTWARO HeMENTUM 1M a/S&j BY THE TRRNSIENT 
EDDIES f0R N0RTH[RN HEI'IISf'l"fRE 4-YERR 11979-1982) AIJERAG( 
.. ,n 

















202 -11 5 2'3 1 5 1 3 2 '3 -02 0 7 1 5 02 
30 I -7 5 3 0 2 9 3 5 1 2 -0 5 0 I 1 1 0 1 
372 -1533 39 36 06 -os -as 09 01 
36 6 -2 '5 2 7 4 5 3 e 0 5 -0 2 -0 1 0 B 0 1 
35 6 -1 3 1 6 1 5 3 1 a 8 0 1 0 1 0 3 -0 a 
35 1 2 8 1 1 1 0 3 0 0 7 0 1 0 1 0 2 -0 0 
34 6 5 7 2 2 4 6 3 5 0 6 -0 I 0 3 0 1 -0 2 
3iB 75 33 50 18 08 -0202 DO -03 
23 3 5 1 4 5 9 7 8 1 1. -0 6 0 1 -0 a -0 6 
11 e 2 5 7 7 18 I IS 5 2 g -I 5 0 1 0 3 -0 6 
11 1 I 6 8 9 21 4 21 3 5. -2 6 0 1 1 2 -0 3 
e 4 I 1 7 9 19 4 21 8 7 2 -3 8 -0 0 2 6 0 1 
6 9 0 6 6 0 15 7 18 7 7 I -4 3 -0 I '3 9 0 4 
1 2 0 I 2 9 9 9 1 I 5 1 9 -3 5 0 7 i 6 0 5 
1 9 -0 I I 1 6 5 I) 6 '3 1 -2 '3 I '3 i a 0 6 
o 7 0 2 0 3 2 6 2 2 0 7 -1 0 I '3 2 3 0 7 
-0 I 0:3 0 :3 I 1 I 8 -0 i -0 6 1 0 I 1 0 5 
-2 '2 -0 2 0 II I II 3 1 -0 2 -0 2 0 7 0 7 0:3 
TRBLE IS!. N0RTHWRRo FLUX 0F ERST~O ""MENTUM (1'1 IS 11 BY THE TRRNSIENT 
EnoIES flllr N0RTHERN HEI'I[SPHERE 'i-YERR {1979-19BZI RVERAGE 
FEBRUARY 


















192 I 154 !I 50'1 !IS 2 157 1 196 7 172 9 7S 5 54 -i I 
133 9 43 8 36 9 64 2 117 7 162 e 157 7 67 8 1 6 -'\ 3 
71 6 23 5 25 1 45 5 89 5 137 S 1"15 6 58 1 -0 2 -5 7 
259 11 0 172 28 3 552 91 6 109 '3 33:3 -127 -82 
IS 4 B a 11 9 19 2 31 5 61 I 7'1 6 13. -16 a -6 3 
8 Z 16 119 100 125 2'17 31 9 -I 2 -II S -2'\ 
'\ 1 "1 3 10 e 10 2 e 4 11 8 18 7 -I e -8 6 -1 '2 
2 7 'I 3 11 0 13 3 a '1 10 7 11 6 -I 7 -6 6 -0 2 
-15 0 1 3 10 9 20 7 11 5 8 i 6 2 -I 2 -S 3 0 I 
-20 5 0 3 13 4 33 3 18 e 7 6 1 7 -I 4 -4 1 0 4 
-13 S 1 2 IS I 38 3 2'1 5 7 S -0 9 -2 5 -3 a 0 a 
-7 7 2 5 1"1 e 35 0 2S 3 6 e -2 7 -3 5 -2 7 0 9 
-1 e 3 6 13 0 30 9 22 4 S 6 -3 5 -3 4 -2 7 0 Q 
• 9 'I 1 9 I 21 I 15 7 4 '3 -2 9 -2 3 -2 1 0 9 
~ B 2 6 6 6 13 9 11 0 '3 B -1 9 -] 6 -I '3 0 6 
o e 1 3 3 2 5 6 5 4 2 0 -1 7 -1 B -0 7 0 1 
2 1 1 3 1 4 2 7 3 3 -0 i -2 9 -I 5 -0 3 0 2 
2 6 0 6 1 5 2 4 '3 4 -3 6 -'I 1 -0 6 0 2 0 I 
. , 
N0RTHWRRO FLUX 0F ERSnl!=lRO M'HIENTUM (M IS 1 BY THE TR~NSIENT 
EDDIES flllR N0RTHERN HEMISPHERE 4 YEAR (1979-19621 AVERAGE 
APRIL 
PRESSURE LRT !TUDE ('N) 


















'IS 7 19 2 5 6 6 9 9 5 4 8 9 S S 3 9 8 3 1 
50 "1 19 9 5 5 7 0 10 4 6 I 10 '3 1 3 6 8 '3 6 
56 I 18 0 3 9 5 9 12 2 9 0 12 '3 '3 '\ 3 1 2 7 
57 '1 17 2 t 9 6 a 10 8 9 0 13 0 3 5 1 2 1 5 
50 3 14 2 2 2 6 5 5 '3 "I 0 7 2 0 3 -0 6 0 I 
45 2 10 6 '3 6 7 6 4 7 1 8 2 9 -1 9 -I '3 -0 4 
"11 9 9 2 5 a 10 '1 6 Iii 0 7 -2 7 -I 7 -0 8 
197 55 S 6 17 0 106 1 9 -1 I -3 i -1 9 -I 0 
-38 42 10 a 27 8 20 '3 '3 9 -2 9 -'\ 1 -I 5 -I a 
-1 6 4 6 12 2 31 9 27 7 6 1 -1 7 -5 1 -0 "I -0 7 
-2 7 1 3 11 4 29 1 29 3 6 7 -6 1 -6 Ii 0 7 -0 Z 
o 1 3 7 9 2 23 9 2S 9 S 7 -7 2 -7 I t 7 0 '3 
2 2 '2 1 S 2 15 2 16 9 3 6 -6 0 -5 6 2 7 0 8 
1 1 I 6 3 '3 9 6 10 4 2 7 -'J 0 -3 1 2 7 0 6 
1 0 1 3 1 4 4 1 4 3 1 1 -1 6 -0 '3 2 a 06 
191005223"1 -01 -09051103 
2 7 0 5 1 1 2 2 4 e -I 0 -0 2 0 9 -0 0 0 0 
.. 
NeRTHHRRO FLUX 0f ERSTIolMO M0MfNTUM 1M IS I BY THE TR~NS]ENT 
EDDIES f0R N0RTHfRN HEMISPHERE 'i-TERR 11979-196Z1 AVERAGE 
.>JNE 
LATITUDE 
















-2 1 -I 5 -'1 '1 '39 I 1 1" 0 8 1 1 -0 'i 
-18 1 -0 8 -0 9 -2 9 3 4 0 7 1 2 0 " 1 0 -0 4 
-22 1 -I 0 -0 1 -I 8 2 9 0 ill 0 I 0 8 -0 3 
-26 9 -I 6 0 5 -0 5 2 '1 0 1 1 3 -0 2 0 5 -0 'i 
-27 4 -0 6 0 I -0 2 2 5 0 1 1 1 0 I 0 4 -0 3 
-27 3 0 9' 0 7 -0 1 2 9 0 B 0 9 0 5 0 5 0 0 
-292 1 0 leo 4 '3 1 I 2 1 0 01 01 00 
-2961321 IB 3716 Cl9 02 01 00 
-170 1 6 25 5 I 6 8 2 7 0 7 -0 1 0'3 0 I 
-5 4 2 2 5 5 11 9 15 9 6 3 0 2 -1 0 0 0 -0 0 
-8 0 1 7 6 7 11 5 22 5 10 1 -0 5 -1 9 0 2 -0 2 
-6 6 1 'i S 6 12 7 22 2 11 9 -I 5 -2 7 1 1 0 0 
-4 7 1 '3 4 a g B IB 3 10 9 -I 9 -2 7 2 a 0 4 
-2 B 1 1 2 0 5 8 11 3 8 I -1 8 -2 0 2 6 0 7 
-I 6 0 9 0 9 3 8 6 9 5 6 -1 i -1 2 2 3 0 6 
-020201172622 -07011303 
-0 6 -0 1 -0 1 0 9 1 9 a 7 -0 3 0 6 0 6 0 2 




NIi!lRTH~ FLUX 0f ERSTWRRO Hi!lMENTUM (H '"IS"") BY HE TRRNSIENT 
mOlES filR NIIIRTI"fRN HEI'IISPtt:RE 'i-TERR 11979-1982) AVERAGE 
.Qy 



































T-lR E I~.t 
-32 5 -22 1 5 1 2 7 I S -0 1 1 6 1 7 0 I 0 9 
-30 'i -17 6 6 1 3 3 1 4 -0 3 t 5 1" -0 1 0 8 
-28 B -13 7 6 7 <I I 1 3 -0 2 1 2 1 2 -0 1 0 8 
-298 -11 1 66 '1:2 1 'I -01 a 7 I 0 -0:2 07 
-27 6 -10 9 5 6 3 6 1 7 a 2 a 7 a 3 -0 '3 0 4 
-2'\ 1 -10 1 3 1 2 3 2 a 0 6 a 8 -0 1 0 '3 0 3 
-23 I -6 9 2 3 2 I 2 t a 9 0 9 0 0 0 '" a '3 
-22 5 -6 0 1 7 2 1 2 1 1 2 1 2 0 0 (l 2 a 2 
-6 1 -3 8 1 1 2 9 1:2 3 a 1 6 -0 a 0 0 a 2 
29 01 32 56 98 90 28 -03 00 04 
2 4 0 3 <I 3 7 2 13 '3 15 a 1 '\ -0 5 a 5 a 7 
1 '3 a 3 4 0 6 9 12 6 16 6 'I 9 -0 6 1 2 1 1 
1 I 0 3 3 2 5 9 10 2 14 6 4 4 -0 6 1 7 1 4 
13 01 20 36 65 99 32 -07 19 14 
1901122414612'\ -071<112 
35 080311222610 -05 05 07 
21 07 01 06 19 06 02 -02 00 05 
-0 J 0 1 a 0 a 1 2 1 0 3 -0 1 0 1 -0 '" a :2 
NfIlRTHWRRO FLUX Bf ERSTWl=lRO Meto£NTUM (Hl/sal 81 THE TR~NSIENT 
EDOIES fl1lR NaRTI'£RN HEI'lISPHERE 4-TEAR (1979-1962) RVERAGE 
SEPTEHBER 
LAT ITUDE 1 'NI 
10 20 30 10 so '0 70 BO 85 
-2'\ 6 -1 0 -'i 2 -2 1 1 3 'I 5 1 1 5 6 'I 2 2 3 
-172 1: 4 -I 9 -1 3 08 3 1 53 2 7 24 I 8 
-135 71 -02 -0 1 0 4 22 1: 6 I 3 1 7 1 5 
-11 4 8 3 1 1 0 1 1 1 I 5 3 9 a 6 I 1 1 2 
-1146112 00 20132702 OS 08 
-153 -0 2 1 6 -0 5 2 7 08 a 9 -0 3 00 a I 
-Ie 6 -2 1: 2 2 -0:3 2 e 0 15 0:3 -0 7 -0 2 -0 1 
-20 0 -3 2 2 7 0 2 3 t a 9 a 3 -0 6 -0 4 -0 2 
-9 0 -2 9 '3 5 1 1 6 0 2 6 0 3 -I 0 -0 i -0 3 
a 7 -0 5 5 6 6 5 14 7 7 6 -0 5 -2 a -0 9 -0 2 
I 7 a 2 5 8 9 5 20 I II 5 -2 6 -3 9 -0 8 -0 2 
17004993193116 -19 -62 -05 -02 
1 4 -0 4 '3 9 7 4 15 4 9 7 -S 7 -7 0 -0 'I -0 I 
04 -082211 83 <;9 -12 -50 -01 01 
-0 1 -0 7 I 3 2 II: 1 5 3 e -2 6 -2 6 0 2 0 J 
o 3 0 1 0 6 1 I I 7 1 0 -1" -0 7 a 6 0 /I 
o 4 0 3 a 1 1 0 I 6 -0 9 -1 6 -0 2 0 7 a 5 
-I 0 0 2 a If 1 3 3:3 -I 9 -1 7 a I 0 9 a 7 
, , 
NMTHHARO F'LUX 01' E:RSTW(lRO H0HENTUH (M /S 1 BY THE TAr:lNSlENT 
[COlES fl'R N0RTI"f:RN HEHISPHERE 'i-TEAR tt979-196Z1 RVERAGE 
Ni!VEHBER 

















o 2 -0 1 9 0 11 2 39 6 32 7 25 6 11 1 -0 I 2 9 
11 2 02 99 16 1 320 31 a 29 I 21 6 -36 04 
12 1 -0 Z 11 1 16 6 26 6 32 1 33 6 21 5 -6 '\ -2 3 
'\ J -2 1 9 9 11 9 21 0 26 e ~1 S 23 3 -10 5 -S 1 
-1 1 -<17 56 9 8 15 6 195 21 6 H: I -97 -59 
-2 1 -5 B 3 t 5 5 6 6 5 t 5 9 2 1 -4 9 -3 9 
-1 6 -5 4 4 7 6 I 'S 5 2 2 I" -0 a -3 '5 -2 9 
-0 2 -4 9 5 " 7" 6 2 2 a -0 2 -1 1 -2 7 -2 2 
3 B -3 3 5 6 11 e 10 9 3.. -0 8 -1 8 -I 8 -I 3 
-0 5 -2 0 7 7 21 5 22 '3 7 9 -0 9 -2 I -1 2 -0 5 
-2 8 -I 9 e 6 27 3 31 6 13" -0 B -2 2 -0 9 -0 'I 
-3 6 -1 5 e 3 21 2 ,.:; 'I Ie 7 -I' -2 1 -0 2 -0 II: 
-3 2 -0 7 6 8 23 5 32 6 16 '3 -1 6 -1 5 0 5 -0 2 
-2 t 0 6 4 3 IS a 20 8 It 6 -0 7 a 5 0 7 -0 1 
-I 5 I 0 Z e 9 3 11 a 1 !5 0 7 I 1 a '\ -0 1 
-0 9 a e 1 3 3 7 2 9 '3 0 1 6 1 9 -0 2 -0 2 
-0 8 0 8 a 6 I 9 2 0 1 I 1 '3 I 1 -0" -0 3 
I 'i 0 a 0 6 I 6 '3 5 -0 2 1 6 1 '\ -0 a -0 5 
rHBLE 1St. N0RTHWRRD fLUX 0F ERSTWRRD HfIlHENTUM IH'/S
a
) BY THE TR~SlENT 
EDDIES FIIIR NIIIRTHERN HEMISPHErE 'i-rEAR 11979-19821 RV[RAGE 
AUGUST 


















-'19 'i -19 9 2 7 1 0 1 B 0 2 -0 2 1 2 1 I 1 6 
-33 1 -15 5 3 7 0 9 1 8 a 2 -0 B a 7 a 7 1 q, 
-207 -11 5 19 a 9 1 8 0 3 -1 1 06 as 1 3 
-1'\ 5 -9 1 5 1 1 'I 1 60S -0 9 a 8 a 'I I 1 
-12 0 -8 2 '3 7 2 a 2 2 a 9 -0 6 0 8 a 2 0 6 
-96 -7:3 1 8 1 9 2 S I 3 -0 1 a 7 0'\ a a 
_9 2 -6 i 1 6 1 5 2 5 1 5 -0 2 a 6 0 6 -0 1 
-10 1 -6 7 I 5 1 6 2 8 2 I -0 3 0 5 0 7 -0 1 
-6 '3 -1 7 a 9 2 6 'I 2 'I 1 -0 '\ a 1 1 0 -0 t 
-5 B -2 9 1 a 5 5 13 7 9 <\ -0 7 -1 1 1:2 0 :2 
-0\ 3 -2 a 1 8 7 lit 'I 13 B -I 5 -2 7 1 6 a 6 
-26 -1 3 20 6 8 10 e 1'1 '\ -2 5 -3 6 2 2 I I 
_I 3 -I 1 20 5 6 e 5 12 3 -3 a -3 8 27 1 q, 
1 a -('16 1 7 3 3 'I 7 e a -2 I -2 6 28 I 6 
2 1 -0 2 1 3 2 a 2 7 5 3 -1 a -I <\ 2 9 I 7 
2S 02 08 071121 -03 02 2S 16 
-0 '3 0 1 a 7 a 1 1 2 a 6 -0 3 a 8 1 e 1 'I 
-3 2 -0 2 0 6 a 2 2 'I -0 0 -0 '\ 1 2 0 9 I I 
N~RTHHRRD flUX 0F ERSTWRRO M0MENTUM (H~S).) 8y THE TR~NSIENT 
EDDIES f0R N0RTHERN HEMISPHERE ii-lEAR 11979-1962) RVE~RGf 
0CTI1IBER 

















TAB' E IS--f 
-15 0 5 9 9 q 10 0 32 6 53 6 '\7 a '\6 6 13 e 2 2 
-17660 92 7125040233732396 2S 
-18 5 3 q 8 3 5 3 18 9 29 9 25 2 22 3 6 9 2 3 
-205 -02 7 q 1 9 9 5 16 0 17 '\ 1,\ 1 52 20 
-19 5 -3 ass 1 'I 6 0 9 '\ 12 1 8 6 3 6 1 5 
-16 3 -4 6 "1 0 I 3 1 2 3 1 4 0 I 6 a 6 a 11 
-149 -4 I '17 2 0 3 7 2 I 1 2 -0 3 -0 I 0 1 
-15 0 -"1 3 S 0 3 t 4 2 1 6 -0 2 -I I -0 '\ 0 0 
-5 6 -1 3 6 3 6 3 7 6 2 7 -1 I -1 8 -0 7 0 a 
7 3 -0 1 82 11 7 17 0 7 1 -2 1 -2 8 -0 8 a 1 
a 3 -1 q 9 3 17 0 2'1 11 11 I -3 8 -'\ 6 -0 7 a 3 
-1 5 -1 9 61 16 0 25 9 12 5 -~ 6 -5 1 -0 5 05 
-0 1 -I t 6 9 13 2 22 5 It a -6 5 -7 B -0 5 a 3 
a S 0 0 II: t 8 11 13 S 7 a -4 6 -6 2 -0 5 -0 3 
-0 1 0 5 2 6 5 9 1 S q 6 -2 1 -3 6 -0 1 -0 3 
o 6 1 'I t 3 3 5 3 0 I 9 -0 6 -I 3 -0:2 -0 2 
-0 6 1 1 1 0 2 5 2 5 0 I -0 9 -0 3 0 2 0 1 
-1 7 I I 09 2 '3 1: 0 -1 '" -09 0 'lOg 07 
, . 
NIlIRTHWrlRO FlUX 0F' E~STW(lRO MIlIM£NTUM (M /S 1 By THE TRrlNS1ENT 
EDOIES f0R: N0R:TH[~N h[MISf'HER[ 'i-TEAR 11976-1961) AVl!UIGE 
DECEMBER 

















15 3 16 6 17 6 35 0 82 5 60 1 ::!B 9 2,\ 2 '3 2 a 2 
32 2 14 1 15 3 29 8 61 1 53 8 36 7 15 8 -2 2 0 1 
13 5 12 3 13 1 25 2 ,\7 0 '18 3 311 I 10 1 -6 2 -0 5 
-20 140 11 1 19 I :12 q 32 9 239 3 5 -67 -I 0 
-5" 1,\ 7 B 9 13 7 22 1 21 6 17 0 0 '\ -10 1 -2 a 
-6 9 14 7 5 5 a 3 8 9 9 I 8 2 -3 9 -8 7 -2 0 
-65 140 6 1 6 2 6 1 5 " 3 5 -5 Z -70 -I a 
-11 '3 12 e 72 10 2 6:3 "6 0 9 -56 -59 -1 5 
-12" 8 9 8 5 16 1 9 II: 5 3 -1 1 -65 -i 9 -I 0 
-8 2 4 B 12 9 28 a 18 6 7 B -2 9 _7 9 -3 8 0 2 
-9 4. 3 2 15 0 33 9 27 5 10 5 -11 '\ -9 I -2 e I 2 
-95 32 11 2 33 7 308 11 8 -6 0 -10 a -I e 1 9 
-77 '3 B 11 8 29 9 28" 11 1 -6 8 -9 8 -1 1 24 
-3 0 1 t 6 8 19 8 19 2 7 6 -5" -7 7 -0 6 2 3 
-0 7 :3 I '3 1 11 1 11 1 ,,'\ -3 '\ -5 '\ -0 1 1" 
a 9 1 8 0 9 3 9 '3 4 I a -2 0 -2 5 -0 5 a '3 
I 5 1 'I. 0 1 1 a 2 6 -0 9 -2 3 -1 '3 -0 2 -0 2 
-0 8 1 2 0 2 1 6 q e -3 1 -2 7 0 I a 1 -0 6 
A-30 


















TABLE I~ 0 
· . N0ATHH~RO FLUX 0F ERSTIoIRRO MilMENTUM CH IS ) BY THE TR~SJENT 
EDDIES 0f THE leNA.... HAVENI11BfR 1 feR FrEAR 0979-19621 
AVERAGE JANURRY 
LAT ITUDE ( liN] 
10 20 30 40 SO 60 70 '0 85 
12 9 -0 '5 IS 0 19 2 ,~o !Ie 7 '\6 1 36 1 10 5 .. " 
-1 6 a I 4 1 12 5 23 B 29 6 34 2 20 6 " 3 :3 2 
-42 -00 27 8 I 16 3 231 2S 3 11 a a 1: I 9 
-0 8 0 6 1 6 4 7 7 8 12 3 12 1 3 2 -2 9 l' 
a a a 8 a ? 2 9 1: 9 12 5 15 2 6 1 -3 a -1 3 
-0 0 0 6 a 1 I a 3 1 10 1 13 8 10 5 -2 1 -2 6 
-0 1 0 6 a a a 6 2 1 6 8 9 2 7 5 -3 5 -4 0 
-0106 -00 as 16 sa 68 5"\ -i3 -"7 
-0 2 a 6 -0 loa 1" 3 6 "9 "0 -1 0 -1 7 
-0006 -02 10 16273534 -29 -42 
a 1 a 5 -0 I 1 1 1 9 2 .. 2 9 :3:3 -I 8 -3 6 
a 1 a q -0 1 I I 2 a 2 :3 Z 6 :3.. -0 e -2 7 
o 0 a I{ a a a 9 1 8 2 2 2 :3 :3 2 -0 1 -2 a 
o 0 0 " a 2 a 1 1:3 1 BIB 2 5 0 2 -1" 
010302050911121601 -09 
01 02020303 07 07 08 -00 -02 
-0 a a 1 a 1 a 1 a 0 a 1 0 6 S 3 -0 2 -0 2 
-0 2 -0 0 0 0 -0 0 -0 2 a I 0 5 a 1 -0 3 -0 2 
N0RTHHARO FLUX 21F ERSTHARO M0MENTUM ()II2./S~ BY THe TRRNSIENT 
EDDIES 0f THE Z0NAL IrIRVENUt1BER 1 F0R 4o-'\'ERR (1979-19821 
RVERAGE MARCH 

















TABLt 1& e 
21 IS 15 7 IS 5 9 9 20 7 26 1 28 2 1l 6 -1 2 -1 2 
15 4 10 4 4 8 7 4 15 5 21 3 25 5 12 1 0 5 -1 0 
9 6 5 6 3 4 5 0 11 0 17 0 22 8 11 1 -0 7 -0 B 
3 BID 2 0 2 9 6 1 10 7 17 6 7 2 -5 5 -3 7 
I 9 -0 3 I 5 1 9 3 6 6 9 13 1 2" -10 7 -6 B 
2 1 -0 0 1 3 I 0 1 '1 3 0 6 9 -0 3 -11 1 -7 2 
23 01 110809174112 -64 -19 
2 I 0 2 I 0 1 0 a 9 1 2 2 6 2 0 -9 0 -3 2 
I 2 0 2 0 7 1 5 I 0 0 8 1 7 2 1 -1 5 -2 3 
-0 5 -0 2 0 4 1 8 I 3 0" 1 3 1 3 -I 0 _I 7 
-0 7 -0 4 0 3 1 IS 1 5 0 3 1" 0 5 -0 7 -1 2 
-0 2 -0:3 0 3 I 4 t 5 a 3 
01 -00 03 11 13 03 
-0 3 0 1 a 2 0 7 I 0 0 " 
-0 BOO 0 2 0 5 0 7 0 5 
-1 a -0 2 a 2 0 2 a 9 C .. 
16 -01 -05 -09 
1 6 -0" -0 2 -0 S 
13 -040302 
10 -02 03 07 
OS 00 01 09 
-0 6 -0 2 a 1 0 1 0 2 0 2 a 2 -0 0 0 7 0 9 
-01 -01 Ot -0003 00 01 -021007 
NORTHHARD FLUX 0f' ERSTH~RO MI1IHENTUM ()II "IS I) BY THE TRRNSJENT 
~~~~~~Eeff'IAiHE ll2!NFL HRVENUMElER 1 FI2!R 1-TEAR (1979-1962) 

















-1:3 -1 6 -0 2 0 6 0 3 0 9 1 6 I 0 0 9 0 2 
-I B -0 9 -0 0 0 'I -0 0 0 '3 1 3 0 5 0 7 0 2 
-01 -060202 -02 -0210010602 
06 -03 OS 00 -05 -oe 07 -010501 
06 -02 as 00 -03 -0505000200 
06 -00 02 00 00 -01 02 02 02 00 
o 5 -0 a 0 1 0 0 0 1 -0 1 0 0 a 1 0 1 -0 I 
o 5 -0 1 0 0 0 1 0 2 -0 1 -0 I 0 I -0 0 -0 3 
o 4 -0 1 a 1 0 2 0 2 -0 0 -0 1 a 1 -0 2 -0 5 
o 5 -0 2 0 2 0 1 a 0 -0 0 -0 0 0 '3 -0 1 -0 7 
o 2 -0 I 0 I 0 0 -0 t 0 1 0 I 0 7 0 4 -0 5 
00 -0100 -00 -02010210 Oil -Ot 
-00 -01 -00 -at -010102 111400 
-00 -01 -01 -010000 co 091800 
-01 -01 -01 -0001 -01 -01061703 
-04 -02 -010101 -02 -02091406 
-0 5 -0 2 -0 1 a 1 0 0 -0 1 -0 2 0 '3 1 2 0 5 
-0" -o:? -0 0 0 1 0 0 -0 1 -0 2 0 3 I 0 0 .. 
TABLE fl.. NilRTHHRRD FLUX 0F ERSTHARO MilMfNTUM (MOIlS"') B I TI-£ TRRNSIENT 
EDDIES 0f TIiE l0Nf\. WAVENUMBER 1 feR "-yEAR (1979-19821 
AVERAGE FEBRUARY 
PRESSURE LATITUDE ('N) 
















11 5 9 .. 7 7 20 0 18 8 73 2 83 0 51 1 -, 1 -5 1 
7 4 6 3 6 5 16 4 39 S 62 7 81 1 415 0 -15 3 -5 8 
25 33 oil 9 13 IS 33 0 54 3 77 2 377 -11 9 -77 
-2 I 1 1 2 6 9 0 20 3 35 3 56 0 19 1 -21 1 -9 B 
-3 1 a 6 1 5 5 3 11 2 21 8 36 IS 7 7 -19 6 -7 3 
-3 2 a 2 0 4 I" 2 9 7 6 12 1 -I 0 -9 0 -2 IS 
-3 'I a 1 a :I 0 7 1 '1 '1 0 5 7 -2 2 -5 B -I 3 
-3 7 -0 I 0 1 a 6 0 9 2 6 '3 5 -] 8 -1 I -0 3 
-3 '1 -0 5 0 .. 0 8 0 B 1 9 2 5 -0 9 -3 I -0 0 
-1 9 -0 '1 a 4 1 '3 I 0 1 9 2 1 -0 '" -2 I 0 3 
-1 I -0 2 a 5 1 6 I '1 2 2 2 2 -0 3 -1 5 0 7 
-0 7 -0 1 0 5 I 6 I 6 2 5 2 1 -0" -1 6 0 7 
-0 5 -0 0 a 5 1 5 I 5 2 IS 2 4 -0 5 -1 7 0 6 
-0 5 0 0 a IS I 1 1 1 2 2 1 8 -0 9 -1 5 0 6 
-0 6 0 0 a 5 0 8 0 B I 6 1 2 -I 2 -I 2 0 6 
-0 7 0 1 a 2 0 4 a 3 0 B 0 3 -I 5 -I 0 0 3 
-0 5 0 I 0 I 0 2 0 2 0 3 -0 2 -I 5 -0 e 0 t 
-0 0 0 2 0 I 0 1 0 2 0 0 -0 6 -I 3 -0 5 0 1 
N0RTHWRRO FLUX 21F ERSTWARO M0MENTUM (M IS") BY THE TRRN51ENT 
EDDIES 0F THE Z"NRL I<jRVENUMBER 1 F0R 1-YERR 11979-19821 
AVERRGE APRIL 

















rRBl E '" f 
-5 1 1 7 I 2 1 0 :3 1 5 2 6 9 11 S 197 67 
-4 a 0 9 I a 0 8 2 9 5 0 7 1 8 2 13 7 6 5 
-I 8 a 6 0 9 0 9 2 9 1 B 7 0 5 " B 1 5 I 
-03 -00010520 33 55 28 13 30 
-01 -02 02 0910 1712202215 
-0 1 -0 2 0 I 0 1 0 '1 1 0 2 9 0 5 -0 1 0 2 
-0:3 -0 3 a 0 a 0 0 4 I 1 2 5 -0:3 -0 9 -0 3 
-0 5 -0 3 a 0 a 0 0 '1 1 2 2 2 -0 8 -I 2 -0 6 
-0 6 -0 2 -0 0 -0 0 0 3 I '3 1 9 -1 3 -I 4 -0 8 
-0 7 -0 2 -0 1 -0 I a 2 1 3 1 5 -I 8 -1 0 -0 7 
-0 5 -0 2 -0 1 -0 I 0 1 1 3 1 1 -I 9 -0 1 -0 2 
-03 -0 1 -0 I -0 I 
-03 00 -00 -00 
-02 01 00 01 
-02 00 00 01 











o 9 -1 7 
o 7 -I 4 
a 3 -0 B 












-01 -02010101 -0101001002 
-08 -02 -00 0101 -02 02 00 03 00 
NI1IRTHWRRO FLUX 0F E~STW~RO M0MENTUM 1M ~s) BY TH£ TRRNSIENT 
EDDIES ef THE Z~NRL IoIRVENUMBER 1 F0R "-YEAR (}979-1982J 
RVER'll>E JUNE 
PRESSURE LAT nUDE ('N J 
















-6 5 0 '1 -1 0 -0 1 -0 6 -0 1 1 0 0 6 0 '1 -0 5 
-2 7 0 e -0 e -0 2 -0 5 -0 '3 0 7 0 4 0 1 -0 5 
-0 6 a 8 -0 5 -0 2 -0 1 -0" 0 5 0 a -0 2 -0 5 
o 7 0.. -0 2 -0 I -0" -0 3 0 5 -0 3 -0 5 -0 6 
05 01 "02 -00 -03 -02 OS -03 -03 -0'1 
o 1 0 I -0 1 -0 0 -0 1 -0 I 0 2 0 I 0 '3 -0 a 
05 02 -00 00 -00 00 02 01 01 01 
05 02 00 01 -00 01 02 00 05 01 
03030203 -0002 03 -0101: 01 
-0 0 0 2 0 3 0 5 0 1 0.. 0 '3 -0 1 -0 0 -0 1 
-0 3 a 0 0 2 0 5 0 2 0 ~ 0 1 0 0 -0 3 -0 3 
-0" -0 I 0 I 0" 0:3 0 ~ 0 1 0 3 -0 3 -0 2 
-03 -010102030304050101 
-o~ -01 -00 01 01 0203060109 
-05 -01 -01000001 02 O~ 01: 02 
-05 -02 -0100 -00 -00 -01 030301 
-04 -02 -010001 -00 -02030301 
-01 -OJ -010002 -00 -01 0' 02 03 
A-31 
NMTHHRRO FLUX 5F ERSTHARO H0MENTl.IM (H liS "'") BY TI-£ TRRNSIENT 
EOOIES IZIf Tt£ Z0tR... HRVENlJftR I fli!lR 1-YERR {1979-13621 
RVERAGE .ll.Y 
















TABLE II. I 
-10 5 -0 1 -0 1 -0 I a 1 -0 3 a 3 1 1 -0 0 a 3 
-6 5 -0 1 -0 3 -0 2 a 1 -0 2 a 2 a 7 -0 2 0 2 
-3 9 -0 2 -0 2 -0 3 0 2 -0 1 a a 0 5 -0 2 0 2 
-09 00 -01 -0103 -00 -02 02 -02 01 
-0 3 -0 0 -0 1 -0 1 a 2 a 1 -0 I -0 0 -0:3 -0 a 
-0 6 -0 2 -0 0 -0 2 0 0 a 1 a 0 -0 1 0 I -0 0 
-0 7 -0 2 -0 0 -0 2 -0 a 0 0 a I -0 0 a 2 0 1 
-07 -02 -00 -01 -01 OJ 01 -00 02 00 
-05 -00 00 -01 -0102 02 01 02 0' 
-0 :3 0 a 0 a a a -0 a a 1 a 5 0 2 a :3 a 4 
-0 1 -0 0 0 0 a 1 a 2 a 6 a 9 a 3 a 3 0 6 
-05 -0100 01 02 07 II 030309 
-as -01000102 06 11 030411 
-04 -01 -0000 01 01 09 00 as 12 
-0"" -02 -00 -00000306 -02 0310 
-0 6 -0 3 -0 a -0 0 -0 1 0 1 0:3 -0 5 0 I 0 6 
-0 7 -0:3 -0 0 -0 a -0 I a 1 0 1 -0 6 a 1 0 4 
-06 -03 -00 -00 -01 00 -01 -as 01 03 
NORTHHRRD FLUX Ii!IF ERSTWARO H0MENTl..IM (H:t/S~ BY T1-E TRRNSIENT 
EOOIES IZIf THE l0NFl.. HRVENL.uR 1 fl1JR 1-YEAR (1979-196Z1 
RVERAGE SEPTEI13ER 

















Tt=lCLE I ~ If 
PRESSURE 
-7 1 -2 8 -1 9 -0 5 a 1 2 3 :3 7 1 e 1 2 2 e 
-3 5 -1 6 -1 1 -0 1 a 1 1 5 2 6 2 7 2 7 2 1 
-1 1 -09 -01 -00 02 1 0 2 2 1 6 1 9 1 7 
02 -03 00 01 06 as 16 09 12 12 
03 -02 00 01 06 01 10 06 0'7 08 
02 -01 -01 -00 01 02 03 01 0) 02 
03 -01 -ao -0001 01 0203 -02 -00 
02 -at -00 00 01 01 01 03 -04 -01 
-03 -0300 02 01 01 01 02 -05 -02 
-0 8 -0 5 a 1 0 4 a 8 0 2 a 1 0 1 -0 6 -0 2 
-0 7 -0 1 0 I 0 5 a 8 a 2 0 2 -0 2 -0 '7 -0 1 
-0 5 -0 2 a a 0 4 0 7 a 2 a 1 -0 6 -0 9 -0 5 
-0:3 -0 1 0 0 a '3 a 5 a 3 a 1 -0 7 -1 a -0 4 
-0 1 -0 1 0 0 0 1 0 2 a 3 0 0 -0 6 -0 7 -0 1 
-05 -02 00 00 01 02 00 -01 -03 01 
-0 7 -0 3 a a -0 a a 0 a I -0 0 -0 1 a 2 a 3 
-0 7 -0" -0 0 0 a a a -0 a -0 1 a 0 0 1 0 4 
-07 -03 -0000 00 -01 -020105 06 
NaRTHIoAUl FLUX fJF EASTWARD HllHENTlt! (H:i./S;I.) BY n£ TRRNSIENT 
(OOIES 0f Tt£ l0PR.. WRVEPt«.JtflER 1 fBR 1-YERR 11979-19821 
AVERRGE NeVEt'BER 
LAT ITUDE ( 'NI 
















, 3 37 -0 ti ,8 99 11 5 11 1 125 -1 2 25 
I g 2 3 a 2 3 5 7 B 15 6 15 9 16 0 -4 2 0 :3 
o 3 1 2 0 9 1 6 7 9 17 S 20 8 20 6 -7 0 -2 1 
-1 5 -0 0 0 " 1 5 7 6 16 3 20 6 15 e -11 e -5 'I: 
-1 7 -0" 0 2 2 7 1 5 10 1 13" 8 1 -11:3 -5 9 
-1 5 -0 3 -0 0 a 6 0 7 I 5 2 5 ) 2 -6 2 -1 2 
-I 5 -0 3 0 1 0 3 a '3 0 1 0 0 -0 5 -1" -3 2 
-1 6 -0 3 0 I a 3 0 2 -0 1 -0 6 -0 9 -3:3 -2 5 
-1 1 -0 3 0 I a 1 0 '3 0 1 -0 B -1 2 -Z 2 -1 5 
-0 6 -0 2 0 a a 5 0 5 a 5 -0 9 -1 4. -1:3 -0 7 
-0 5 -0 ZOO 0 " 0" 0 8 -1 1 -1" -I I -0 5 
-0 3 -0 1 0 a 0 1 0 3 a 8 -1 3 -I 1 -0 e -0 5 
-0 1 -0 1 0 1 0 '3 0 2 0 7 -I 4. -1 2 -0 6 -0 4 
-0 0 0 a 0 1 0 1 0 1 a 5 -1 2 -0 9 -0 5 -0 2 
-0 1 -0 0 a 1 a 1 -0 0 a 3 -1 0 -0 e -0 IS -0 2 
-0 2 -0 1 a 0 a 1 -0 1 0 2 -0 5 -(I 6 -0 e -0:3 
-0" -0 1 0 a a 1 -0 1 -0 0 -0 '3 -0 5 -0 8 -0" 
-0 6 -0 1 0 0 0 1 -0 0 -0 2 -0 2 -0 5 -0 7 -0 7 
A-32 















NI1IRTH~O FLUX 0F ERSTHARO MIi!lHENTUH (H~/S') BY THE TRANSIENT 
EDotES Ii!If TI'£ Z.,NAL ~AVENUNBER I fl2!R 1-YERR (l979-Ige21 
RVERRGE RUGUST 
-1 4 -3 9 -0 7 0 'I -0 2 -0 2 1 1 2 I I 5 1 5 
-2 5 -2 6 -0 6 a 2 -0 3 -0 3 0 5 I" 1 1 1 3 
-1 2 -1 7 -0 1 0 0 -0 3 -0 3 0 a 1 1 a 8 I I 
-03 -07 -0200 -03 -02 -01 100509 
-03 -01 -0101 -03 -01 -01 10 03 05 
-0 0 -0 2 -0 0 0 1 -0 1 -0 I a 2 a 7 a 2 a 0 
a 3 -0 I 0 a a 1 -0 a -0 2 0 2 a 5 a 2 -0 I 
o 3 -0 a 0 a a 1 a a -0 2 a 2 a 5 a 3 -0 1 
0101010102 -02 03 06 05 -01 
-0 6 0 1 0 a -0 I 0" -0 3 a '3 1 0 a 8 a I 
-0 7 0 a a 0 -0 1 a 3 -0 3 0 3 1 3 1 3 a 5 
-0301010001 -0101112010 
00 02 01 00 -00 -01 03 14. 27 13 
0100 00 00 -01 -0102113215 
-0 Z -0 2 -0 1 -0 0 -0 1 -0 3 0 IDe 3 a 1 6 
-0 9 -0" -0 2 -0 0 -0 1 -0 2 -0 a a 5 2 5 1 6 
-1 I -0 5 -0 2 -0 1 -0 a -0 2 -0 1 0 3 1 9 1 1 
-0 9 -0 6 -0 2 -0 1 -0 a -0 I -0 0 0 1 I 1 ) 2 
N0RTHJ.l~RO FLUX 0F E~THRRO MeMENTUM (H!l/S~) BY THE TR~NSIENT 
EDOIES I2!f THE l~NRL ~RVENUI'1BER I f0R '\-YEAR 0979-19B21 
RVERAGE I1ICUlBER 
















-1 5 5 2 Ii 5 10 S Z'1::1 'lS 0 1.0 7 <11 0 11 '7 1 1 
-2 :3 '3 7 :3 5 7 6 17 9 32 0 26 6 29 7 6 2 1 6 
-Z 9 2 '3 2 5 5 1 12 1 21 1 16 9 20 0 S 5 I 5 
-2 9 a 2 lOt 6 1 Z 7 9 8 6 10 6 1. a I Ii 
-2 1. -0 2 0 3 0 1 I 1 2 7 '1 3 5 7 2 9 1 0 
-1 9 -0 I 0 2 -0 1 a " a 6 1 1 0 7 a 7 a 2 
-1 9 -0 2 0::1 -0 0 0 q a 3 0" -0 2 a 1 -0 0 
-2 0 -0 3 0 1 0 I a 6 0 3 0 2 -0 1 -0 2 -0 2 
-I" -0" 0 5 0 Z a 9 0 '3 0 Z -0 6 -0 5 -0 'l 
-0 7 -0 5 a '3 0 4 1 0 0 3 0 4. -0 a -0 8 -0 1 
-0 2 -0 5 a 3 0" 0 8 0 1 0 6 -1 a -0 B 0 1 
-0 1 -0 3 0 :3 0 II 0 7 a 5 0 6 -1 3 -0 6 a j 
-0 1 -0 2 a 2 a '3 0 6 a 5 0 a -1 6 -0 7 0 a 
-0 1 -0 1 a 2 0 2 0" a 3 0 6 -I" -I 0 -0 6 
-0 II -0 0 0 1 0 1 a 3 0 2 0 5 -] a -] 1 -0 6 
-0 5 -0 1 a 0 0 1 0 1 0 1 a 2 -0 4 -0 6 -0" 
-0 5 -0 Z -0 a 0 1 -0 0 0 0 0 2 -0 3 0 a 0 a 
-05 -02 -000100 -0003 -020706 
N0RTHH~O FlUX 0f HISTH1=IRO JoKlMENTLIM (H)./S·) BY ~HE TRANSIENT 
EDDIES I2!f THE l0NFL ~AVENlJM~ER 1 f0R 1-YERR: (19'7tj-19611 
FWERAGE DECEMBER 

















1 7 1 Z 2 1 7 6 23::1 27 8 16 9 6 7 -] 9 0 7 
2 7 0 7 2 6 7 6 19 3 26 7 17 0 3 7 -5 5 0 7 
1 '3 0 7 2 7 7 a 11 8 ZZ 9 16 lIZ -8 1 a 0 
o " 0 2 Z 1 1. 8 6 9 10 6 10 6 -) 9 -10 9 -0 e 
o 9 0 1. '2 2 8 2 7 1 7 7 6 -3 1 -12 2 -I 9 
a 8 0 0 0 3 0 6 a 8 2 5 3 9 -'\ 5 -10 a -2 2 
o 6 -0 a 0 I 0 2 0 7 1 e 1 6 -'\ 1 -e:3 -2 1 
o 1 -0 1 0 1 0 3 a 8 1 1 0 7 -3 S -7 1 -I 9 
o 1 -0 I 0 lOIS 1 1 I 3 a 3 -3 3 -5 9 -1 3 
o 1 a 2 0 3 a 9 1 4 1 1 0 2 -3 1 -4 4 -0 2 
a 6 a 3 0 1 0 8 1 SIS 0 3 -2 8 -3" a 7 
07 03 03 081316 as -Z5 -2611: 
a 5 0 3 a 3 0 7 lit 6 0 7 -2 1 -2 lie 
o 0 0 I a 3 a 1 0 8 I" 0 9 -I 2 -I 9 1 7 
-0 1 -0 a 0 Z 0 lOS I 1 1 0 -0 5 -1 7 0 9 
-0 8 -0 tal -0 1 a 1 0 7 a 8 0:3 -0 e 0 1 
-0 8 -0 lOt -0 t -0 a 0 S a 6 a 5 -0 0 -0 I 
-0 5 -0 1 a a -0 1 -0 1 0 5 a 1 a 7 a 6 -0 3 
TAGLE 17a NelRTHWARO FLUX ~ ERSTWARO MI1IMENTlIH CI~ lIS') BT THE TR~SIENT EDDIES eF Tt"l Z0NFl. HRVENl.tIBt~ 2 f2lR "-TEAR (1979-1ge21 
AVERAGE ,JFWRRY 
PRESSURE LAT ITUDE ION J 
1MB} f----,-0--20--,,-0 --'''0---:::50,------:60:----:7''0---:::.0,------:es=--















TABt E 17, 
-177 3 I 22 15 3 4:06 4:1 2 414: 24: 4: 82 20 
-5 7 2 ( 0 5 9 8 Z5 5 19 6 38 0\ 20 0\ 10 '4: 2 3 
2 2 1 1 -0 I 4 9 12 0 )5 5 23 '4: 10 I 8 0 I 8 
20 05 03 3 0 6 1 12 3 176 6 5 5 1 I 5 
2'4: 01 01 07 12 60 B,\ 20\ 2'4: 09 
23020404063838 -031307 
2 3 0 I 0 5 0 5 0 8 3:3 2 0 -I 2 I 0 0 6 
o 0 -0:3 0 8 0 9 I.. :3 2 0 9 -1 6 0 8 0 5 
-I 5 -0 6 I I I 6 2 :3 3 '\ 0 1 -I 8 0 6 0 3 
-I 3 -0 3 1 1 2 2 :3 2 1 2 -0 1 -2 5 0 1: 0 2 
-1 1 -0 I I 0 2 5 :3 7 IJ 9 -0 0 -3 0\ 0 2 0 2 
-0 8 -0 0 I a 2 5 3 8 5 0 0 I -3 7 0 0 0 2 
-0 e -0 I 0 8 2 2 3 3 4 0 0 2 -3 4: 0 0 0 2 
-0 9 -0 I 0 1 1 8 2 5 2 7 0 9 -2 8 0 2 0 , 
-1 0 -0 I 0 4 I I t 4 I 2 0 3 -1 7 0 lOt 
-0 7 -0 I 0 3 0 8 I 2 0 5 0 2 -1 0 0 0 0 0 
-0 2 -0 1 a I 0 8 1:3 -0 2 -0 0 -0 5 0 1 -0 0 
N0RTHI-IQRO FLUX m: ERSTWRRO HI1IHENTUH {M-/S::I..} BY THE TRRNSIENT 
EDOIES i'f THE Zeltft.. ItjRVENUf1I3fR: Z flMl: 1-YEAR ()979--196ZI 
RVERAGE HARCH 


















8 a 7 2 5 2 'I 9 9 2 7 '3 12' 3 3 -I 3 0 2 
5 5 5 3 4 '3 4 3 8 6 9 I 14 1 2 g -0 0 0 4 
25 10 ,S 36 95 Ji1 201 56 1'4: 03 
-26 1 9 2 6 2 5 8 5 19 0 27 1 9 '\ 2 S -0 1 
-S" 1 0 1 7 I I 1 8 15.. 23 0 8 0 2 6 -0 I 
-5 1 a 3 0 :3 0 1 1 1 5 2 1 8 2:3 3 0 0 3 
-58 -01 -010109283'\ 05 25 0, 
-74 -0 4 -0 2 0 2 1 '3 2 2 
-S2 00 01102120 
-2 9 a 5 0 7 2 4 2 9 2 2 
-2 0 a 4 0 9 3 1 3 3 2 S 
-I '5 0 3 0 9 2 9 3 2 2 8 
-I a 0 2 a 8 2 3 2 9 2 6 
-060106142321 
-0 & -0 1 a 4 0 9 1 e I 7 
-05 -00 02 03 08 12 
18 -02 19 04 
09 -os 12 03 
05 -08 01 00 
o 4 -I 0 -0 7 -0 I 
o 1 -I 3 -I] -02 
o 4: -I 4 -1 2 -0 2 
o '\ -I 2 -1 1 -0 2 
OS -OQ -08 -01 
OS -03 -06 -00 
-0301 01 02 06 08 06 -00 -05 -00 
03 -00 00 0105050702 -01: -00 
NMTHWARO FLUX 0F ERSTWRRO M0MENTLtt 1M Io/S") BY THE TRRNSIENT 
E001E5 ~ T~ l0Nll.. ItjAVENU'16f~ 2 fl!m 1-YEM {)91Q-J9IW 
AVERAGE HAr 

















-1 5 0 9 a 1 -I" -0 5 0 0 0 6 -0 8 0 1 0 a 
-1 2 0 9 0 3 -I 2 -0 3 -0 2 0 0\ -0 II -0 1 -0 0 
-0 2 I 1 0 3 -0 9 0 1 -0 1 0 3 -I 0 -0 2 -0" 
-0 2 0 9 0 '3 -0 5 0 5 0 2 0 '\ -0 9 -0 2 -0 0 
-0 5 a 8 0 2 -0 1 a 5 0 1 0 6 -0 5 -0 Z -0 a 
-0 2 a 8 -0 0 -0 I 0 3 0 3 a 6 -0 3 -0 1 -0 0 
0008 -01 -0003020'\ -03 -01 -00 
02 08 -01 03 01 02 03 -03 -00 -00 
0406 03 10080203 -03 00 -00 
02 03 01 18 15 02 03 -01 03 00 
-0 0\ 0 I a 1 1 8 I 8 0:3 0 4 0 3 0 7 0 I 
-0 1 a 0 a 6 t 8 I 6 0 3 0:5 0 8 I 0\ 0 :9 
-0 5 -0 0 a 5 I 1 I 4 0 3 0 7 I 1 2 1 0 4 
-0 4 -0 0 0 :3 0 6 0 8 0 3 0 S I 1 2 3 0 .. 
-0:9 -0 0 a 2 0 '3 0 'I 0 3 0 '\ 0 9 I 1 0 '3 
-0 3 oJ a 0 1 0 2 a 1 a 1 -0 1 0 5 a SOt 
-0 3 0 0 0 0 0 1 0 0 0 0 -0 2 0 4 -0 a -0 0 
-0 4 -0 I 0 I 0 1 a 2 0 0 -0 0 0 i -0 1 -0 1 
TABLE 11b NelRTHWRRO FLUX ~ ERSTWARD M2JMENTtiH {HJ/Sa, BT THE TRRNSIENT 
EDDIES 0f THE Z0NR. HRVENUI'16EI't 2 f2IR "-YEAR 11979-]9621 
AVERRGE FEBRUARt 

















06 1 9 9 8 31 4 53 0 76 0 64 8 12 5 9 2 1 8 
:3 9 0 5 5 7 Ig a 44 4 62 0 56 S 11:3 12 2 2 5 
-1 4 -1 0 2 7 10 8 Z9 7 49 0 50 4 10 3 13 6 2 8 
-3 5 -0 4 1 5 4 9 1S:J 30 9 38 1 5 5 III a 2 I 
-3 1 0 2 I 6 3 6 9 1 20 5 25 J -1 2 0\ 3 1 2 
-3 0 -0 7 0 9 1 6 2 5 8 0 10 8 -3 9 -2 2 0 I 
-3 3 -I 2 a 7 I 4 1 9 IJ 3 7 3 -1 5 -2 7 -0 I 
-3 5 -1 3 a 6 2 0 2:3 3 1 5 1 -0 S -2 1 -0 1 
-z 8 -1 1 0 8 3 '3 3 0 2 5 3 2 -0 1 -2 I -0' 
-I 7 -0 6 I q q 7 q 0 2 :3 t 6 0 0 -I 6 -0 0 
-I 3 -0 2 I 1 5 1 4 5 2 2 0 9 -0:3 -0 7 0 2 
-0801 154843 ZO 04 -07 OZ 03 
-03 041542391902 -070705 
00 061430 301902 -041006 
-0 1 a 5 I 2 2 1 2 3 L 9 0 '\ -0 '\ 1 0 0 5 
-0 1 a 2 0 6 0 9 1 4 t 5 0 6 -0 5 0 7 0 3 
00000303091104: -as 05 at 
-0 1 -0 0 0 I 0 0 0 6 0 5 0 2 -0 2 0 i a 0 
N0RTHWRRO FLUX BF ERSTWAAO M0MENTUH 1M "/s)..) BY THE TRRNSIENT 
toOIES 0f THE Z"NRL ItjAVE~NBER 2 f"R 4-YEAR [1979-19621 
AVERRGE APRIL 
PRESSURE LAT ITUDE ION J 

















-26 35 I 7 21 2 1 1 8 2 3 -3 a -130 -70 
-I 0 3 t I 4 I 9 1 1 1 6 2 0 -2 0 -7 4 -3 8 
-03 2:3 1 0 I 5 2 2 Z 5 3 I -1 0 -3" -1 5 
o 4 1 5 -0 0 I IJ :3 5 5 1 5 9 0 4 -I 1 -0 I 
II 15 -04 13 32 56 65 10 -06 01 
15 12 -0207 102627 -04: -03 -00 
I I 0 7 0 2 0 6 0 Ii I 1 0 1 -1 2 -0 2 -0 I 
08 05 04 
09 03 06 
06 03 I 0 
02 00 10 
01 -00 06 
02 00 05 
02 00 03 
02 -00 02 












01 1 2 
o 5 0 9 
03 0 4 
a 6 -1 1 -1 '3 -0 3 -0 2 
o 6 -1 fj -1 5 -0 4 -0 3 
I I -2 '3 -I 6 -0 3 -0 4 
1 S -2 1 -I 6 -0 3 -0 5 
Z 0 -3 0 -I 1 -0:3 -0 '5 
2 0 -3 0 -I 7 -0 3 -0 5 
I 6 -2 2 -I 2 -02 -0 'I 
1 I -1 3 -05 0 1 -0 2 
00\ -0 4 -02 03 0 1 
0200 00 02 02 00 -02 -000101 
-01 01 01 01 03 -0201 02 -01 00 
N8RTHWARO FLUX 0F ERSTWARO M0I£NTUM (Ha/s,,") BY THE TR~S)ENT 
EDOIES 0f THE Z~ ItjAVENI.11ElER 2 f"R i-YERR t1979-1S62J 
AVERAGE ...lNE 
LATITUDE ION! 

















I , 01 -00 01 -OJ -0'\ 00 02 02 02 
1307 -00 01 -00 -04 -000202 02 
1107 00 00 01 -0'\ -010303 02 
J2 01 00 01 01 -03 -OJ 030302 
07 07 00 00 01 -02 -01 02 01 01 
06 07 C!2 -0 1 0 I 0 0 0 I 0 2 -02 00 
0206 03 01030101 02 -03 -01 
-0 3 0 1 a 1 a 4 0 5 0 2 0 1 0 2 -0 3 -0 1 
-0 3 0 3 a 5 0 9 1 0 0 3 a 1 0 I -0 3 -0 1 
o a 0 2 0 5 1 6 2 0 0 5 -0 1 -0 2 -0 1 -0 0 
020101 162607 -0'\ -070301 
o 4 0 a 0 2 1 2 2 'I 0 6 -0 7 -1 1 a 8 0 2 
o 6 a 0 0 I 0 7 I 9 0 5 -0 8 -1 1 1:2 0 3 
05 -0001 02 1004 -08 -oe Ii 03 
02 -000000 OIJ 03 -07 -as 1302 
-0 1 0 a -0 a -0 t -0 1 a 1 -0" -0 2 0 6 0 2 
-0 1 0 I -0 I -0 0 -0 2 -0 1 -0 2 -0 I 0 2 0 I 
-0 1 0 1 -0 1 -0 0 -0 1 -0 1 a a 0 0 0 1 0 0 
NeRTHWARO flUX IZF ERSTH~O ""'MENTUM {M 2/S~} BY TI£ TR~NSJENT 
EOOIE50f THE Z0NAL HAVENUI'1BE~ 2 f0R 'I-YEAR (1979-19621 
RVERRGE .ll.Y 
PRESSURE LAT ITUDE I 'N) 
















TABLE 17 I 
, , 1 3 00 -00 -01 -OJ 01 03 06 0'1 
56 IZ 01 -00 -00 -010103 OS 03 
36 08 01 -01 00 -00 00 O. 0"' 02 
Z7 09 02 -0101 -01 -000'\ 01 02 
ZB 09 01 00 alai -00 01 02 01 
21 05 -01 01 OZ OZ 00 -01 01 01 
26 03 -02 01 02 03 02 -00 00 01 
23 00 -03 01 03 03 0'\ 00 -01 DO 
a 8 -0 2 -0 3 0 1 0 5 0 5 0 5 -0 0 -0 2 -0 a 
-I a -0 '3 -0 1 a Z a 8 ago 6 -0 '\ -0 3 -0 1 
-1 0 -0 1 -0 1 a 1 a 1 1 3 0 5 -I 0 -0 0 a a 
-0 5 -0 0 -0 0 0 IDS 1 3 0 1 -1 S 0 5 0 2 
-0 2 a a -0 a 0 1 0 4 1 a -0 2 -1 7 aBO 2 
-0 1 0 0 -0 1 0 1 0 2 0 1 -0 3 -I 3 0 9 0 2 
-02 -00 -01010100 -02 -060702 
-02 -00 -01 00 -00 -03 -01 -030301 
-02 -00 -01 QO -00 -0300 -01 -0000 
-01 -00 00 00 00 -010202 -02 -00 
N8RTHH~O flUX iF ERSTHARO HmHENTUH (M:l/5l ) BY floE TRRNSIENT 
EOOIE50F THE 10tH. HRVEtUeEl': 2 f0ft ,\-YEAR (1979-19821 
RVERAGE SEPTEHBER 

















TABLE 17 ~ 
2 5 -0" -1 1 -0 S 0 3 2 I Z 9 Z 5 0 2 -0 1 
o B -0 3 -0 7 -0 3 0 1 1" 2 0 1 7 0 0 -0 0 
-0101 -03 -0100 10 19 lZ -00 -00 
·06 -02 0100 -0008 1 9 06 0 1 -0 1 
-0 1; -0 3 0 2 0 I -{l 1 0 5 13 Ot -00 -01 
o 2 -0 1 a 3 0 1 0 1 0 1 0 2 -0 1 -0 I -0 0 
03 -0002020200 -03 ·03 -01 -00 
030001 02 02 01 -03 -02 -02 -00 
o 3 0 Z 0 2 0 3 0 3 0 3 -0 1 -0 1 -0 3 -0 I 
-0 4 a 1 a 3 0 5 0 II a 3 0 5 -0 I -0 5 -0 0 
-0 5 a 0 a Z 0 5 o 5 0 I 
-0200 01 04 06 0 1 
-0 a 00 a 1 0 3 06 a 1 
-01 -00 00 OZ 06 02 
09 -0'\ -Ot 
10 -015 -01 
08 -oa 01 





-02 -lJl 00 01 0' 0' -01 -050201 
-0 1 -0 0 0 0 a 1 0 2 0 I -0 3 -0" 0 2 0 1 
-01 000001 01 -00 -03 -030301 
-0001010101 -00 -Ol -0, O~ 01 
NllRTHWARO FLUX 0F ERSTIoIARD ""'MENTUM {M.a/Sa., BY THI:. TRANSJENT 
[(llIES'" TI"f Z0tR... HRVEtu't3E1': Z f0ft t-YE~ 11979-19821 
AVERSlGE N0VEI"8ER 
PRESSURE LAT ITUDE I 'N) 
















, :3 2 3 1 S IS 1 12 15 6 2 S 2 1 I 0 7 0 3 
2 6 2 I 1 1 4 8 10 8 8 " B 3 2 1 0 2 0 a 
231909379081703302 -01 
01 12072862'5" 39 07 -01 
-0 e 0 7 0 " 1 1 3 7 3 a '3 3 2 7 1 a 0 a 
-1 0 0 6 a 1 0 1 a 9 1 1 0 1 0 1 0 9 0 2 
-015 07 01 00 03 00 -06 -050502 
-0 5 0 9 a 1 0 0 0 I -0 3 -1 I -0 8 a "' 0 2 
-1 1 a 1 0 1 0 2 0 1 -0 5 -1 5 -I 1 0 2 0 2 
-I" -0 2 a 0 0 3 0 6 -0 6 -2 0 -I 2 0 a 0 I 
-0 9 -0 3 -0 1 0 5 I 1 -0 1 -2", -I 3 0 1 0 1 
-0 5 -0 2 -0 I 0 7 I 'I -0:3 -2 7 -1:3 0 6 0 2 
-0 3 -0 I -0 I 0 7 I" -0 3 -2 5 -1 1 1 a 0 3 
-0 lOt 0 0 0 1 0 9 -0 'I ·1 6 -0 1 1 0 0 3 
-0 1 0 1 0 1 0 2 0 3 -0 1 -0 e 0 7 0 15 0 2 
-0 4 a 0 a 1 -0 0 -0 2 -0 I 0 3 I 0 0 7 0 2 
-0 6 -0 1 a 1 -0 t -0 2 0 1 0 8 0 9 0 6 0 1 
-0 5 -0 I 0 I -0 I -0 1 a 1 1 2 0 9 I 0 0 3 
TABLE 17 h 
PRESSURE 
N0RTH~RO FLUX 0F ERSTHRRO MI1!MENTUM I""/S") BY TH!:: TRRNSJENT 




















TABLE 17 J 
PRESSUPE 
1 7 -1 6 0 q 0 3 0 1 -0 6 -0 'I 0 2 -0 5 -0 1 
o 6 -1:3 a 5 0 1 0 1 -0 5 -0:3 0:3 -0 4 -0 1 
-0 2 -1 2 0 6 0 1 0 1 -0. -0 3 0 5 -0 2 -0 I 
-I e -1 4 0 5 -0 0 0 1 -0 2 -0 2 a 6 -0 0 -0 a 
-2 2 -1 1 0 3 0 a a 2 a 1 -0 I a '3 -0 a -0 0 
-1 9 -1 2 a 0 -0 a 0 1 0 3 -0 2 a 1 0 2 0 0 
-1 5 -0 9 0 0 -0 1 0 1 0" -0 3 a 1 u 3 0 0 
-1 1 -0" 0 I -0 2 0 3 0 6 -0. 0 0 0 '" 0 a 
-I 2 -0 6 0 0 -0 1 0 7 1 0 -0 5 -0 3 0 5 0 0 
-I 1 -0 6 -0 1 0 1 1 2 1 6 -1 I -I. 0 5 0 0 
-0 7 -0 5 -0 I 0 :3 t '3 1 5 -1 9 -2 e 0 1 0 a 
-0;3 -0 3 -0 1 a 'I I 2 I 0 -2" -1 a 0 1 0 0 
-0 1 -0 2 -0 I a 4 0 9 0 6 -2 4 -4 '3 -0 3 -0 a 
-0 0 -0 1 -0 1 0 '3 a 'I a 2 -1 9 -3 4 -0 5 -0 a 
o 0 -0 a -0 1 0 2 a 2 a 0 -1 'l -2 'l -0 '" -0 0 
o 2 0 0 -0 1 0 1 -0 0 -0 1 -0 7 -1 1 -0 I 0 0 
00 -00 -00 00 00 -01 -0. -06 -0200 
-01 -0000 00 01 -01 -02 -04 -05 -01 
N0RTHHRRO FLUX ~F E~STIoII=lRO M0~NTUM (HOI/52) BY THE TRRNSIENT 



















TARI E 17.e 
1 1 -1:3 -1:3 1 7 3 1 6 '\ 7 1 2 7 I B a 9 
o 5 -1 a -1 0 1 5 3 S 6 2 S 2 1 2 1 3 0 7 
05 -06 -os 14 34 66 55 13 13 07 
01 -03 -01092660 66 20 12 06 
10 -OZ 00 05 IB 41 SS 17 08 O. 
12 -050102 07 10 1303 -00 02 
J2 -07020205 02 01 -02 -01 02 
11 -OB 03 01 OB 00 -0'\ -as -0102 
10 -0703081001 -06 -08 -DC 02 
o B -0 1 0 2 1 3 1 I 11 6 -0 5 -1 ; a 1 O! 
o 1 -02 















1 3 -0 5 -2 0 
I 6 -0 4 -25 
2 f) -0 3 -27 









-0 q -0 3 a a 0 2 0 5 1 '\ 0 I -] 5 a 6 a 2 
-03 -01 -000203 OB 02 -09 OS 01 
-02 -00 -000202 O. 02 -07 03 01 
-03 -00 00 02 03 01 03 -050101 
Nli!RTt'WARO FLUX eF ERSTWRRO H0~NTUH {H~/S~J BY THE TR~NS1ENT 
EDOIES 0F THE 10NAL WAVENUMBER 2 f~R '\-TERR 11976-1961 J 
AVERAGE OECEMBER 


















1 e 1 6 2 1 17 I 22 2 10:3 13 8 12 6 1 7 0 4 
" 8 1 6 2 0 It 4. 14 3 a 1 10 9 10 3 4 1 0 '3 
13 17 16 72 97 70 77 7S 37 03 
3'5 17 09 311 79 51 12 '\0 35 03 
3117- 07 1959 Z3 -2621 31 03 
2 9 1 1 a 4 0 1 1 2 -1 0 -2 1 a 2 2 1 0 3 
2 1 1 1 0 1 0 3 0 2 -1 2 -2 2 -0 7 2 I a Ii 
1 6 1 1 -0 1 0 5 0 0 -I 2 -2 3 -1. 1 9 0 Ii 
o 8 a 9 -0 1 0 7 -0 0 -1 2 -3 0 -2 3 1 5 0 I]; 
-0 1 0 4 -0 1 0 7 -0 '3 -1 4 -4 2 -3 7 1 0 0 2 
-1 4 a 2 -0 2 0" -0 7 -1 8 -5 '3 -'\ 9 1 1 0 2 
·1 6 0 I -0 1 0 2 -0 7 -2 1 -6 1 -5 e 1 1 0 2 
-1 5 a 0 -0 1 0 2 -0 6 -2 1 -6 1 -6 0 1 6 0 2 
-1 1 -0 0 -0 0 0 2 -0 5 -1 8 -5 5 -5 0 1 5 a 3 
-0 e 0 0 0 0 0 2 -0 'I -1 4 -1 0 -3 II 1 0 a 2 
-0 4 a 0 a 1 a 1 -0 3 -0 9 -2 2 -2 2 0 '3 0 I 
o 1 a I 0 1 a 1 -0 3 -0 a ·1 6 -I 5 -0 1 0 0 
o 3 -0 0 0 2 0 I -0 3 -I 0 -1 e -0 e -0", -0 1 
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